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Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr 


Pro Val 




180 










185 






190 




lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val lie 


Ala Gly Asn Ser 




195 










200 








205 




Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met Phe 


Lys Phe 


210 










215 








220 






Glu Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Glv Lvs 


Val Thr 


Lys Gin 


225 








230 










235 




240 


Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 


Lvs 


Asn His 


Val Val 


Glu Val 






245 










250 






255 


Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Glv 


Al a TiVS 


Lys Arg 


Pro Ala 






260 










265 






270 




Pro Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro 


■Hz ° 


Zirn Val 


Arg Glu 


Ser Val 




275 










280 








285 




Ala Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala 


Cor Tie 


Asn Tyr Ala Asp 


290 










295 








300 






Arg Leu 


Ala Arg Gly His 


Ser 


Leu 












305 








310 
















<210> 193 






















<211> 621 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
















• 








<223> Mutant rep protein: rep78 


438 


GCG 








<400> 193 






















Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lvs 


Val Pro 


Ser Asp 


Leu Asp 


1 




5 










10 






15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn 


Trp Val 


Ala Glu 






20 








25 






30 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asn 


Met Asn 


Leu Asn 


Leu He 


35 










40 








45 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lvs 


Leu Gin 


Arg Asp 


Phe Leu 


50 










55 








60 






Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu Phe 


Phe Val 


65 








70 










75 




80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val Leu 


Val Glu 






85 










90 






95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe 


Leu Ser 


Gin He 






100 








105 






110 




Arg Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu Pro 


Thr Leu 




115 










120 








125 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 


130 










135 








140 






Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu Leu 


Pro Lys 


145 








150 










155 




160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 








165 










170 






175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu 


Val Ala 


Gin His 






180 










185 






190 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu Asn 


Gin Asn 




195 










200 






205 




Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser Ala 


Arg Tyr 


210 








215 








220 






Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr Ser 


Glu Lys 


225 






230 










235 




240 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn 


Ala Ala 






245 








250 






255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 
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260 



lie 


Met' 




Leu 


Thr 


Lys 


Thr 


Ala 
















280 

£m w V/ 


_L_ «^ 


Vai 


Glu 


Asp 


He 


Ser 


Ser 


Asn 












295 








ryr 


Asp 


Pro 


Gin 


Tyr 


Ala 


*a rt e 
305 










310 






inx 


Jjy S 


±jys 


Phe 


Gly 


Lys 


Arg 










325 








rpV. _» 
TX13T 


inr 




Lys 


Thr 


Asn 


He 


AT a 








340 












Tyr 




Cys 


Vai 


Asn Trp 


TVit* 

X XXX* 














j O \J 


Lys 


vai 




Lys 


Met 


Vai 


He 






*5 *7 i*\ 

370 










375 




ijy S 


Val 


vdl 


Glu 


Ser 


Ala 


Lys 


z\i a 


-5 O C 

385 










390 






vai 


Asp 


txin 


Lys 


Cys 


Lys 


Ser 


O ~r~ 










405 








lie 


vai 


rri -w-i 
1 LIT 


Ser 


Asn 


Thr 


Asn 


riet 








420 










lnx 




irne 


Glu 


His 


Ala 


Gin 


ir X U 






435 












Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Vai 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Vai 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Vai 


Ser 


Vai 


Vai 


Lys 








580 










lie 


His 


His 


He 


Met 


Gly 


Lys 


Vai 






595 










600 


Leu 


Vai 


Asn 


Vai Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 194 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 194 

Met Glu Leu Vai Gly Trp Leu Vai 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 
35 *" 40 



265 








270 






pro 

X^ X* v-/ 


Aso 


Tyr Leu Vai 


Glv 


Gin 


Gin 








285 








TV ~t~n 

XVL V4 


Tie 


Tyr Lys 


He 


Leu 


Glu 

wX 1-1 


Leu 






300 










ZH a 


O <=k>- 
o cx 


Vai Phe 


Leu 


Glv 


Tiro 


Ala 

*1 1- CL 






315 








320 


J. I IX 


lie 


Trp Leu 


Phe 


biy 


XT JL V 


•ttla 




330 




335 

W* -w* 






Axel 


He Ala 


His 


1*1*1 T* 
X 111 


V CV JL 


Prn 

"XU 


o 4 c 








-a c ri 






Asn 


bill 


Asn Phe 


Pro 


irne 


ASIA 


TV 








365 








irp 


VjXU 


Glu Gly Lys 




X XXX 








380 










lie 


lieu 


Gly Gly 


Ser 


Xiy s 


Vai 


>\x y 






395 








400 


Til o 
Aid 


bin 


He Asp 


Pro 


T'Vi ~t~ 
x I xx 


XT X> U 


V uX 












415 




uys 


TV 1 -j 

Ala 


Vai He 


Asp 


uiy 


noil 


OCX. 


A 1 ^ 








430 






i>eu 


bin 


Asp Arg 


Met 


Jrxxfc: 


xjy o 


irxxC 






445 








Asp 


Pne 


Gly Lys 


Vai 


xnr 


T ^ rev 

iiys 


VjXIx 






460 










Ala 


Lys 


Asp His 


Vai 


Vai 


Glu 


Vai 




475 








480 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








.495 




Pro 


Lys 


Arg Vai 


Arg 


Glu 


Ser 


Vai 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Vai 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Vai 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 










620 











438 GCG 



Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 



45 
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He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






As ll 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 










85 








Thr 


Lvs 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 










Thar 


Thx 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tvr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 








Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


AfiD 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 

-L -L. 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thir 


Thr 


Phe 


Glu 


His 


Ala 


Gin 


Pro 




210 










215 




Glu 




Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 







<210> 195 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 195 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Al,a Pro Leu Thr Val Ala 
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Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






75 








80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr Ala 






155 








160 


He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 




170 










175 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 


185 










190 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 








220 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 






235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 




250 










255 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro Ala 


265 










270 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser Val 










285 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp* 








300 








His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 






315 






Asn 


320 


Met 


Asn 


Gin 


Asn 


Ser 


He Cys 




330 










335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser Glu 


345 










350 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys Tyr 










365 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 








380 








Cys 


He 


Phe 


Glu 


Gin 








395 










438 


GCG 












He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










45 






Glu 


Lys 


Leu Gin Arg 


Asp 


Phe Leu 
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x XI IT 


\JJL Li 




65 






Gin 


Phe 


Glu Lys 


inr 


inr 


pi,, TT-i 1 

taiy Veil 






1 Art 

1UU 


Arg 


Glu 


Lys Leu 






1X5 


Pro 


Asn 


Trp Phe 




ion 

130 




Asn 


Lys 


Val Val 


145 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






i a rt 
lot) 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


lie 


Met 


Ser Leu 






-> T c 

275 


Pro 


val 


Glu Asp 








Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Tnr 


_ 

Gly Lys 






a f\ 


Pne 


1 T la f- ~l_r*l 

Tyr 


t»iy cys 






"5 c: 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Ala Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 









60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Mpf 


His 
n -L o 




90 






Leu 


Gly 


'"a 




105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


ijiy 








1 /l rt 
14U 


He 


Pro 


Asn 












Trp 


Thr 


Asn 


iviet 


170 






Arg 


▼ — — — 

Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 










Asp 


Lys 


Caiy 


lie 






TIC 




Ser 


Tyr 


lie 


ber 




250 






Ala 


Ala 


Lieu 


ASp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 




ijyo 








^ \j \j 


Ala 


Ser 


vax 


.true 






315 




Thr 


He 


IIP 






330 






Glu 


Ala 


lie 




345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 196 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 438 GCG 



<400> 196 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser Glu Lys 


















10 




15 






lie Gin 

J. Aw VA14 


Glu 


Aso 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 




20 








25 






30 


Sear 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 




Tie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 




50 








55 






60 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu Glu Leu 


65 






70 








75 




80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 




85 










90 




95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly Lys 
115 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala He Ala 


His 
125 


Thr Val Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




130 






135 






140 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr Ala 


145 






150 








155 




160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 






165 










170 




175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 




180 






185 






190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp Gly Asn Ser 






195 








200 






205 




Thr 


Thr 


Phe Glu 


His 


Ala 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 




210 








215 






220 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 


225 






230 








235 




240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 


Ala 


Lys Asp His 


Val 


Val Glu Val 






245 










250 




255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 






260 








265 






270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 






275 








280 






285 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 




290 








295 






300 






Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 










305 








310 















<210> 197 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 440 GCG 



<400> 197 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu 


Pro 








20 


xjjt o 


Glu 


TlTD 


Glu 






35 
~j — * 




Cl 11 
J. IX 




Ala 


Prn 










T 1 Vi ~k* 

inr 


bill 


irp 




65 








Gin 


Phe 


Glu 


Lys 


inx 


Thar 


G±y 


vai 








1UU 


Arg 


VslU 


Lys 


iieu 






TIC 
115 




Faro 


ash 


irp 


xrne 










Asn 


jjys 


vai 


vai 


145 






Thr 


Gin 


Pro 


Glu 


Sear 


Ala 


Cys 


Leu 










lieu 


inar 


Has 


vai 






1273 




Paro 


Asn 


Ser 


ASp 










wec 




Lieu 


vai 


225 








Gin 


Trp 


He 


Gin 


oear 


Asn 














lie 


ixie u 


d -y- 
SCI 


T i — > 1 1 
i_iti U. 






07c 








(Zl 11 
ulU 












noil 


Gl v 

van y 


lyir 


AO 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 



Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Ala 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 



Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lvs 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 






His 

XX JL > 


Met 


His 




90 






Ti£>1 1 

LX 


Glv 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


i. 1127 


Arg 


Asn Gly 








140 


11C 


xrl C 


Asn Tyr 






155 




irp 


1 11 JL 


Asn 


Met 




1 / u 








jjy o 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 




Lys 


Thr 








220 


7\ on 


uy d 


Gly 


He 






235 




•9CX» 


Tvr 


He 


Ser 




250 






Ala 


Ala 


Leu Asp 


265 








Pro 


Asp 


Tyr 


Leu 


7^ yes 


He 


Tyr 


Lys 








300 


Ala 


Seir 

*w» -A- 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu Gly 








380 


He 


Leu 


Gly Gly 






395 




Ala 


Gin 


He Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 



Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly • 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
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500 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 




530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


545 










550 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 








580 






lie 


His 


His 


lie 


Met 


Gly Lys Val 






595 






600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 








615 



<210> 198 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 198 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


Xle 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


lie 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Ala 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg. 


Trp 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 





-236- 












505 










510 






Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 










525 








His 


Val 


Gly Met 


noil 


-1—1 v_. U 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Oeiv- 


Son 
noil 


He 


Cys 






555 










560 

w V 


Leu 


Glu 


Cys 


Phe 


JrXO 


Val 


Ser 


Glu 




570 










575 




jjys 


Ala 


Tyr 


Gin 


Lys 


Leu 




x y ■ L 












590 






fro 


Asp 


Ala 


Cys 


Thr 


Ala 














605 








cys 


He 


Phe 


Glu 


Gin 












620 








• 


a a n 
440 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


m ii 


J_i _y a 




10 














Ser 


Tyr 


He 


Ser 


Phe 


Asn 


TV 1 -a 
nia 


7\ "I =• 










30 






TV 1 -a 


Ala 


Leu Asp 


Asn 


Ala 




T.VQ 
uy 0 










45 








ir xTO 


Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 








60 










& f *i p i 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


■f-vXci 


Ser 


Val 


Phe 


Leu Gly 




Ala 




90 










95 




T 1 V| -y~ 

± ILL 


He 


Trp 


Leu 


Phe 


Gly 


P2TO 


Ala 












110 








Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 










Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asd 








140 










Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


* 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 

lac 


Glu 


Ser 


Val 



285 
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Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala 


Cvs 


Thr Ala Cys Asp 




370 










375 










-J O \J 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 199 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


440 


GCG 














<400> 199 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly Gly 




13 0 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 






295 






300 






Asn 


Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu 


Gly Trp Ala 


305 






310 








315 




320 


Thx 


LVS 


Lys Phe Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Pro 


Ala 




325 










330 


335 




Thr 


Thr 


Gly Lys Thr 


Asn 


lie 


Ala 


Glu 


Ala He Ala His 


Thr Val 


Pro 






340 








345 




350 




Phe 


Tvr 


Gly Cys Val Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




355 






360 




365 








V C4. -1- 


Asp Lys Met 


Val 


lie 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr 


Ala 


370 




375 






380 






Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val 


Arg 


385 






390 








395 




400 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro 


Thr Pro 


Val 




405 










410 


415 




He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp 


Gly Asn 


Ser 






420 








425 




430 




Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Ala 


Leu 


Gin Asp Arg Met 


Phe Lys 


Phe 






435 






440 




445 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


Thr Lys 


Gin 




450 






455 






460 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His Val 


Val Glu 


Val 


465 




470 








475 




480 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys Gly 


Gly Ala Lys Lys 


Arg Pro 


Ala 






485 










4 90 


495 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg 


Glu Ser 


Val 






500 








505 




510 




Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn 


Tyr Ala Asp 






515 




520 




525 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 












530 






535 













<210> 200 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep40 440 GCG 



<400> 200 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


Ser Glu Lys 


1 








5 










10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe 


Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val 


Gly Gin Gin 




50 










55 






60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


Leu Glu Leu 


65 










70 








75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu 


Gly Trp Ala 










85 










90 


95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Pro Ala 








100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His 


Thr Val Pro 






115 








120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe Asn Asp 




130 










135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr Ala 


145 










150 








155 


160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie Leu Gly 


Gly Ser Lys 


Val 


Arg 








165 






170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp 


Pro Thr 


Pro 


Val 






180 










185 






190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He 


Asp Gly Asn Ser 






195 










200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Ala Leu Gin Asp 


Arg 


Met Phe 


Lys 


Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg Arg Leu Asp His Asp Phe Gly 


Lys 


Val Thr 


Lys 


Gin 


225 










230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His 


Val Val 


Glu 


Val 






245 








250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 








260 










265 






270 






Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys 


Arg 


Val Arg Glu Ser Val 






275 










280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 








300 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














305 










310 


















<210> 201 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant rep protein: rep78 


451 GCC 












<400> 201 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 








70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly Gly 




130 










135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 


145 






150 






155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 


Val Ala 


Gin 






180 










185 






190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 






195 










200 








205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 








220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


225 








230 








235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 
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245 










250 








255 






7X on 
noil 


Ser Arg 


w W J* 


Gin 


He 

«JU s»» 


Lvs 


Ala 


Ala 


Leu Asd 


Asn Ala Gly 


Lvs 








260 










265 








270 






Tl <=» 
lie 


I'lc l_ 


Ser 


Leu 


X 11^ 


uy s 


X ill- 


Ala 


PlTO 

f ^ 






V CLJL 


Gly Gin 


Gin 






275 










280 








285 










V OJ. 

£t ^ yj 


Glu 


Asp 


Tie* 


O v_- -I* 


J- 

295 

a* 






He 


T\rr Tivc? 
300 


Tip 

X 1C 


Leu 


Glu 




Asn 


Gly 


Tyr Asp 


XT X V-/ 




xyr 


Al A 


Ala 




VCLX XT llw 


T .At t 


Gly Trp 


al a 


305 








310 










315 








320 


mr 


Lys 


Lys 


Phe 


vji_Ly 


Liys 


Arg 


A en 


x in. 


Tl a 


XX. XjcvX 


X>V»c» 


Gly Pro 


al a 

MXd 








325 










330 








335 




Thar 


Thr 


Gly Lys 


xnr 


Asn 


lie 


7\ 1 -a 
iila 


VjXU 


Ala 


Tl a TV! a 

1 xe Aia 


rlx s 


Thr 


Val 


XrXO 








340 










TAC 
-J *± -J 








350 








JLyXT 


Gly 
355 


Cys 


vai 


ash 


irp 


J V V 


A tall 


ulU 


AoXX xrllfcr 


rtO 

-3b D 


Phe 


Asn 




Cys 


val 

J / u 


Asp 


Lys 


wet 


val 


Tie 

x xe 
J / o 


1 xp 


rp__ 

i irp 


bill 


UlU Vjriy 
J Ou 


iiys 


Met 


Thr 


al » 

nXa 


Lys 


vai 


Val 


Glu 


ber 


Ala 


jLiys 


Ala 


Tift 

lie 


i-icll 


viiy vjiy 


O A V 

ber 


Lys 


Val 


ax y 






















J j j 








400 

*X \J \J 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


f* y"* -U* 

ber 


t>er 


ax a 


(jin 


ixe Asp 


rxO 


Thr 


Pro 


VcxX 








405 










410 








415 




lie 


TT_ T 

vai 


Thr 


Ser 


Asn 


mr 






Lys 


Ala 


Tl 0 

vai lie 


ASp 


Gly Asn 


0 tr x 








420 










40c 








430 






Tnr 


Tnr 


Phe 
435 


Glu 


His 


Gin 


Gin 


irXO 

440 


Xieu 


VjXll 


ASp ATy 


Met 
445 


Phe 


Lys 


It lit; 


G±U 


Leu 
450 


Ala 


Arg 


Arg 


Leu 


Asp 
455 


XIXS 


ASp 


fne 


uiy i^ys 
460 


Val 


Thr 


Lys 


urXXl 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 








470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Gly 
490 


Ala Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Pro 
505 


Lys 


Arg Val 


Arg 


Glu 
510 


Ser 


Val 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 






515 










520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 








550 










555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 








575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 202 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 451 GCC 
<400> 202 

Met Glu Leu Val Gly Trp Leu Val Asp Lys 

15 10 
Gin Trp He Gin Glu Asp Gin Ala Ser Tyr 

20 25 



Gly He Thr Ser Glu Lys 

15 

He Ser Phe Asn Ala Ala 

30 
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Ser 


Asn 


Ser Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








Asn 


Gly 


Tyr Asp 


Thr 

X XXX 




Lys' Phe 








100 


X XXX 


TVit" 


Gly Lys 






115 




xrxxc 


x y x 


Gly Cys 




130 






V» jf © 


V CI A 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Vol 




Gin 


Lys 








180 


IXC 


V CLX 


Thr 


Ser 






195 




J.X1X 


± XXX. 


Phe 


Glu 




210 

jlp X Kf 






\JJL LX 


ucu 


Ala 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Ala 


Ala 


-Lit- Li 




Pro Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


vaj. 


lie 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 203 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 451 GCC 



<400> 203 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 . 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 ~ ~ 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro. Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 * 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Ala Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 204 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 451 GCC 



<400> 204 



Met Glu Leu Val 


Gly 


irp 


jjeu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


ac£ VjlU ±jya 


1 


5 










10 










Gin Trp lie Gin 


Glu 


ASp 


bin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


noil X-iJ-d Ala 


20 








25 












Ser Asn Ser Arg 


Ser 


<jrJ.n 


lie 


Lys 


Ala 


Ala 


Leu Asp 


Asn 




35 








40 










45 




lie Met Ser Leu 


Thr 


Lys 


JL xlx 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


ciJLy VjrXIl VjXII 


50 






55 










60 






Pro Val Glu Asp 


lie 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 




70 










75 






80 


Asn Gly Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 










90 








95 


Thr Lys Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


100 










105 










110 


Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


115 








120 










125 




Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 


130 






135 










140 






Cys Val Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 


145 




150 










155 






160 


Lys Val Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 


165 








170 








175 


Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 


180 










185 










190 


lie Val Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He 


Asp 


Gly Asn Ser 


195 








200 










205 




Thr Thr Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 


210 






215 










220 






Glu Leu Ala Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 


225 




230 










235 






240 


Glu Val Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 




245 










250 








255 


Glu His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 


260 










265 










270 


Pro Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 


275 








280 










285 




Ala Gin Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 


290 






295 










300 






Arg Leu Ala Arg Gly 


His 


Ser 


Leu 














305 




310 



















<210> 205 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 460 GCG 
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<400> 205 


Thr 


Ala 


Gly Phe 


1 






Glu 


His 


Leu Pro 






20 


Lys 


Glu 


Trp Glu 






35 


Glu 


Gin 


Ala Pro 




50 




Thr 


Glu 


Trp Arg 


65 






Gin 


Phe 


Glu Lys 


Thr 


Thr 


Gly Val 






100 


Arg 


Glu 


Lys Leu 






115 


Pro 


Asn 


Trp Phe 




130 




Asn 


Lys 


Val Val 


145 




Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


lie 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 


- 


Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 







Tyr Glu lie Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser Asp 


Met Asp 


Glu 


Lys 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155. 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Ala 








460 


Ala 


Lys 


Asp 


His 






475 





Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu . Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 
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Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 










520 








525 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 








540 






He 




Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 


545 










550 










555 








560 


Phe 


Thr 


His Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 








590 






lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 










610 








615 








620 










<210> 206 


























<211> 397 . 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep52 


460 


GCG 












<400> 206 


















Thr 




Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Ser 


1 








5 








10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 








30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 






35 








40 








45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 




85 










90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 




100 








105 








110 


Val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Pro 






115 








120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 






135 








140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


145 






150 










155 






Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Arg 








165 










170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 




210 










215 








220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Ala Val 


Thr 


Lys 


225 






230 










235 






Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 
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260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

• 275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 * 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 ~ 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 207 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 460 GCG 
<400> 207 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 
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lie 


JUT _ 4- 

wet 


bci ilCU. 






one 


Pro 


vai 


bill ASp 




A U 




Asn 


Gly 


t MXm ■ -i_ri T% 

Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Ala 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 208 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 460 GCG 



<400> 208 



Met 


Glu 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 
Asn Glu Asn Phe 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 
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130 










135 








Val 


AST5 


Lys 


Met 


Val 


lie 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 










245 










Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




305 










310 








<210> 209 














<211> 621 














<212> PRT 












■ 


<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


462 


<400> 209 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro Gly 


lie 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 






35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 






115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 








180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 
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140 



Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


155 








160 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Gin He Asp 


Pro 


Thr 


Pro 


Val 






190 






Ala Val He 


Asp 


Gly 


Asn 


Ser 




205 








Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


220 










Phe Gly Ala 


Val 


Thr 


Lys 


Gin 


235 








240 


Lys Asp His 


Val 


Val 


Glu 


Val 


250 






255 




Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






270 






Lys Arg Val 


Arg 


Glu 


Ser 


Val 




285 








Ala Ser He 


Asn 


Tyr 


Ala 


Asp 


300 










GCC 




■ 






Lys Val Pro 


Ser 


Asp 


Leu 


Asp 


10 






15 




Phe Val Asn 


Trp 


Val 


Ala 


Glu 






30 






Ben Mot" 7\ c2t"v 
J-Li3|J 1 1C L. nop 








He 




45 








Lys Leu Gin 


Arg 


Asp 


Phe 


Leu 


60 










Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


75 








80 


His Met His 


Val 


Leu 


Val 


Glu 


90 






95 




Gly Arg Phe 


Leu 


Ser 


Gin 


He 






110 






Arg Gly He 


Glu 


Pro 


Thr 


Leu 


125 








Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 


140 










Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 






175 




Lys Arg Leu 


Val 


Ala 


Gin 


His 




190 






Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 


205 








Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 



220 
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Met 


Glu 


Leu 


Val Gly Trp Leu Val Asp Lys 


Gly 


He Thr Ser Glu Lys 


225 










230 










235 




240 


Gin Trp 


He 


Gin Glu Asp Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 










245 










250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu Val Gly Gin Gin 






275 










280 










285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




290 










295 










300 




Asn Gly 


Tvr 


Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


"3 n c 










310 










315 




320 




jjy& 


Lvs 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 








325 










330 






335 


Thr 


J.IXJL 


Glv 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 






340 










345 








350 


IT 1J.C 


JL Jf X. 


Glv 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




355 










360 










365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 


370 










375 










380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 


385 










390 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 








405 










410 






415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 








420 










425 








430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met Phe Lys Phe 






435 










440 










445 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val Ala Lys Gin 




450 










455 










460 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 


465 










470 










475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys Arg Pro Ala 










485 










490 






495 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 






500 










505 








510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 










520 










525 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly 


Met 


Asn Leu Met Leu 




530 










535 










540 




Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg Met Asn Gin 


Asn 


Ser Asn He Cys 


545 










550 










555 




560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro Val Ser Glu 










565 










570 






575 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys Leu Cys Tyr 








580 










585 








590 


He 


His 


His 


He Met Gly Lys Val 


Pro Asp Ala 


Cys 


Thr Ala Cys Asp 






595 










600 










605 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 




610 










615 










620 





<210> 210 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 4 62 GCC 
<400> 210 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 

_L 












Gin irp 






Asp Gin Ala Ser 










25 


Ser Asn 


ber Arg 


^7 


Gin He 


Lys 


Ala 










40 




lie Met 


Ser Leu 


inr 


Lys Thr 


Ala 


Pro 








55 






Pro Val 


Glu Asp 


He 


Ser Ser Asn Arg 


65 






70 






Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 




85 








Thr Lys 


Lys Phe 


Gly 


Lys Arg Asn 


Thr 


100 








105 


Thr Thr 


Gly Lys 


Thr 


Asn He 


Ala 


Glu 




115 






120 




Phe Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


130 






135 






Cys Val 


Asp Lys 


Met 


Val He 


Trp 


Trp 


145 






150 






Lys Val 


Val Glu 


Ser 


Ala Lys 


Ala 


He 




165 








Val Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 




180 








185 


lie Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys 




195 






200 




Thr Thr 


Phe Glu 


His 


Gin Gin 


Pro 


Leu 


210 






215 






Glu Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


225 






230 






Glu Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 






245 








Glu His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 




260 








265 


Pro Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 




275 






280 




Ala Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu 


290 






295 






Arg Tyr 


Gin Asn Lys 


Cys Ser Arg 


His 


305 






310 






Phe Pro 


Cys Arg 


Gin 


Cys Glu Arg Met 






325 








Phe Thr 


His Gly Gin 


Lys Asp 


Cys 


Leu 




340 








345 


Ser Gin 


Pro Val 


Ser 


Val Val 


Lys 


Lys 




355 






360 




He His 


His He 


Met 


Gly Lys 


Val 


Pro 


370 






375 






Leu Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys 


385 






390 






<210> 211 










<211> 536 










<212> PRT 










<213> Artificial Sequence 






<220> 












<223> Mutant rep protein: rep68 


462 
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-250- 



10 










15 




1 Y x 


Tie 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






211 a 

J-\-L cl 


UC u. 


Asp Asn Ala Gly 










45 








ASp 


iyr 


Leu 


Val 


Gly Gin 








60 










x le 


Tyr 


Lys 


He 


Leu 


Glu 


i»eu 




/ 3 










so 


ber 


vai 


Phe 


Leu Gly Trp 


Aid 


on 










95 




lie 


Trp 


Leu 


Phe 


Gly 


Pro 


Aia 








110 






Ala 


lie 


Ala 


His 


Thr 


Val 


r*ro 








125 








GlU 


Asn 


Phe 


Pro 


Phe 


Asn 


ASp 






140 










GlU 


GlU 


Gly Lys 


Met 


Thr 


Ala 




ICC 












Leu 


Gly 


Gly Ser Lys 


Val 


Arg 


170 










175 




Gin 


lie 


Asp 


Pro 


Thr 


Pro 


v aj. 










190 






Ala 


Val 


He Asp Gly Asn 


ber 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


lr IIS 






220 










Pne 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 













GCC 



<400> 211 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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ulU 


fix o 


lieu 


Pro Gly 


lie 


Ser Asp 


Ser 








20 










25 




m ii 


xrp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 














40 




ulU 


m n 


7\ ~\ -a 
nlo 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 














55 






in.1T 




r O -v- T -. 

irp 


Arg Arg 


Val 


Ser 


Lys 


Ala 












70 






Phe 


Gin 


Pne 


lalU 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


GlU 


Lys 


Leu 


lie 


Gin Arg 


He 


Tyr 




TIC 

lib 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 












150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 
















200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 












215 






Met 


GlU 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


o *> c 










230 








vjxn. 


Trp 


±±e 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 




Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Mo *- 

nSC 




Leu 


Thr 


Lys 


Thr 


Ala 


Pro 
















280 




ir ro 


V3.JL 


V7 J.L1 


Asp 


He 


Ser 


Ser Asn Arg 












295 












Asp 


Pro 


Gin Tyr Ala Ala 


-J V/-> 










310 








Thr 


Lys 


jjys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Xyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 
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Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lvs 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 








Phe 


Leu 


Ser 


Gin 


He 










110 








"Glv 


lie 

-L. JL w 


Glu 


Pro 


Thr 


Leu 








125 












Glv 


Ala Gly Gly 


Glv 

J: 






140 










IT J- \-/ 


Asti 

null 


Tvr 
A jr - 1 - 


Leu 


Leu 


Pro 


Lvs 




155 








160 


T 1 Vi t* 
J. iix. 


A ^Tl 




Glu 


Gin 


Tyr 


Leu 












175 








JLiv 


Val 


Ala 


Gin 


His 








190 






VJ J. 11 


A C71 

nail 


T,vc 


Glu 


Asn 


Gin 


Asn 








205 












Thr 

X liJU 


Ser Ala Arg 


Tvr 






220 










T.UQ 




He 

V»» 


Thr 


Ser 


Glu 


Lvs 


235 










240 


Tvr 


He 

«JW 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Lpu 

^— 


Ast> 


Asn Ala Gly 


Lys 








270 






AST5 


Tvr 


Leu 


Val 


Gly Gin 


Gin 






285 








He 


Tvr 


Lvs 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




315 










320 


He 


Tro 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys' Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 212 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 462 GCC 



<400> 212 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


1 








5 










10 








±Z> 


Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 








20 










25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 








45 






He 


Met 


Ser 


Leu 


Thr Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin Gin 




50 










55 








60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 








70 










75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp Ala 








85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 




100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 








135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 


145 






150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 








165 










170 








175 


Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 








X80 










185 








190 




He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val He 


Asp 
205 


Gly 


Asn Ser 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp Arg 
220 


Met 


Phe 


Lys Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Ala 


Lys Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp His 


Val 


Val 


Glu Val 
255 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 








260 










265 








270 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 






275 










280 








285 






Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser He 
300 


Asn 


Tyr 


Ala Asp 



Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 213 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep proteimrep 78 462 ATA 



<400> 213 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 

65. 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 



Tvr 


Glu 


He 


Val 


5 








Glv 


He 


Ser 


Ast> 


■L-H— - VX 




Pro 


Asd 








40 




Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 








w X. IX 




Tvr 
xyx, 


ft ^ 










wCJL 


Met 


Val 


J — 


Gin 

J- J. J. 




Tie 

X -I- V— 








120 


Ala 


Val 

V d -I* 


Thr 


T,VQ 
JJ Y o 






135 




Asp 


Glu 


Cys 


Tyr 




150 

J» —J V/ 






iJC tX 


Gin 


Tro 


Ala 


165 

Jm w —J 










li©n 


Thr 


Glu 


Ser 

**mf Km* A*- 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asd 


Gin 

^rf^fa *rt> 


Ala 


245 






Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asd 


Met 


Asp 


Glu 

VJ VJ- 


Lvs 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






TiF»ll 


Glv 


Arg 


Phe 


105 








xyx. 


Ara 


Gly 


He 


Thr 


Arci 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arci 


Lvs 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Ara 


Ser 


Lys 


Thr 








220 


Asp 


Lvs 
j 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val He Lys Gin 
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450 










455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


530 










535 






Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


545 










550 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 










565 










Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


lie 


His 


His 


lie 


Met Gly 


Lys 


Val 


Pro 






595 










600 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 



<210> 214 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 462 



<400> 214 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 



225 230 
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460 



Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




4 /3 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








9 


510 






Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








lie 


Phe 


Glu 


Gin 












620 










ATA 














Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala* 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


He 


Lys 


Gin 




235 










240 



WO 03/018820 



PCT/IB02/04087 



Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser Arg 


305 








310 






Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 






<210> 215 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 215 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55' 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




13 0 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 



-255- 



Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 




Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




LcU 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










350 






Lys 


Ala Tyr Gin 


Lys 


Leu Cys 


Tyr 






365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe Glu 


Gin 










395 












ATA 








■ 




JLxe 


Lys 


Val Pro 


Ser Asp 


Leu Asp 




10 








15 




O Q T - * 

Oct 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 










30 








Asp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








urlU 


Lys 


Leu Gin 


Arg Asp 


Phe 


Leu 




60 










A±dL 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg Asn Gly 


Ala Gly Gly Gly 






140 










He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn Met 


Glu Gin Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin Asn Lys 


Glu 


Asn 


Gin Asn 








205 








Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 




220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 
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245 








Km* \^ Am 




W W X. 


Arg 
260 


Ser 


Gin 


lie 


Lvs 


Tie 






Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


rr jl U 


V Ct JL 

J \J 


f3l it 
vjX Li 


Asp 


lie 


Ser 


Ser 
295 




ash 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


r\-L d 


305 










310 






1113: 


jjys 


Lys 


Phe Gly 


Lys Arg 












325 








Thr 


Tnr 


Gly 


Lys 


Thr 


Asn 


lie 


A±a 






340 










irne 


xyr 


Li±y 


Cys 


Val 


Asn 


Trp 


inr 


Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 


• 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


lie 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 




530 










535 





<210> 216 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 216 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 






5 








Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 










40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 










55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 





250 




255 


Ala 


Ala Leu Asd 


Asn Ala Gly Lys 


265 






270 


tr -i- ^— ' 




Val 


Gly Gin Gin 






285 




.M_Ly 


Tie Tvr TiVQ 


He 


Leu Glu Leu 




30 0 






nla 


OCl Vol ir XI tr 


Leu Gly Trp Ala 




315 




320 


r i 1 Vt 
± I IX. 


lie ixrp lieu 


Phe 


Gly Pro Ala 




3 3 0 




335 


vaXU 


i\j.a lie /vj.a 


His 


Thr Val Pro 


34 






350 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 






365 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 




380 






He 


Leu Gly Gly 


Ser 


Lys Val Arg 




395 




400 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 




410 




415 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 


425 






430 


Leu 


Gin Asp Arg 


Met 


Phe Lys Phe 






445 




Asp 


Phe Gly Lys 


Val 


He Lys Gin 




460 






Ala 


Lys Asp His 


Val 


Val Glu Val 




475 




480 


Gly 


Gly Ala Lys 


Lys 


Arg Pro Ala 




490 




495 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 


505 






510 


Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 



525 



462 


ATA 






Asp 


Lys Gly 


He 


Thr Ser Glu Lys 




10 




15 


Ser 


Tyr He 


Ser 


Phe Asn Ala Ala 


25 






30 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys . 








45 


Pro 


Asp Tyr 


Leu 


Val Gly Gin Gin 






60 




Arg 


He Tyr 


Lys 


He Leu Glu Leu 




75 




80 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 




90 




95 


Thr 


He Trp 


Leu 


Phe Gly Pro Ala 


105 




110 
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Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 4 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val He Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 217 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 4 84 GCC 
<400> 217 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro. Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
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195 






200 






205 








Pro 


Asn 


Ser 


Asp 


Ala Pro Val 


lie 


Arg 


Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 




215 






220 










Met 


Glu 


Leu 


Val Gly Trp Leu Val 


Asp 


Lys Gly lie 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 








240 


Gin Trp 


lie 


Gin Glu Asp Gin Ala 


Ser 


Tyr lie Ser 


Phe 


Asn 


Ala 


Ala 










245 






250 






255 




Ser 


Asn 


Ser 


Arg 


Ser Gin lie 


Lys 


Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 








260 






265 






270 






lie 


Met 


Ser 


Leu 


Thr Lys Thr 


Ala 


Pro Asp Tyr Leu Val Gly 


Gin 


Gin 






275 






280 






285 








Pro 


Val 


Glu 


Asp 


lie Ser Ser 


Asn 


Arg 


lie Tyr Lys 


lie 


Leu 


Glu 


Leu 




290 




295 






300 










Asn Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


Ala 


Ser Val Phe 


Leu Gly 


Trp 


Ala 


305 








310 






315 








320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


lie Trp Leu 


Phe 


Gly 


Pro 


Ala 










325 






330 






335 




Thr Thr Gly 


Lys 


Thr Asn lie 


Ala 


Glu 


Ala lie Ala 


His 


Thr 


Val 


Pro 








340 






345 






350 






Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 






355 






360 






365 








Cys 


Val 


Asp 


Lys 


Met Val lie 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 






375 






380 










Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


lie 


Leu Gly Gly Ser Lys 


Val 


Arg 


385 








390 






395 








400 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser 


Ser 


Ala 


Gin lie Asp 


Pro 


Thr 


Pro 


Val 










405 






410 






415 




lie 


Val 


Thr 


Ser 


Asn Thr Asn 


Met 


Cys 


Ala Val lie 


Asp 


Gly 


Asn 


Ser 








420 






425 






430 






Thr 


Thr 


Phe 


Glu 


His Gin Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 






440 






445 








Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 






455 






460 










Glu 


Val 


Lys 


Asp 


Phe Phe Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 








470 






475 








480 


Glu 


His 


Glu 


Ala Tyr Val Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 






490 






495 




Pro 


Ser Asp 


Ala 


Asp lie Ser 


Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 








5"00 






505 






510 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 


Glu 


Ala Ser lie 


Asn 


Tyr 


Ala Asp 






515 




520 






525 








Arg Tyr 


Gin 


Asn 


Lys Cys Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




530 






535 






540 










Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


Met 


Asn Gin Asn 


Ser 


Asn 


lie 


Cys 


545 








550 






555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 






570 






575 




Ser 


Gin 


Pro 


Val 


Ser Val Val 


Lys 


Lys 


Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 






585 






590 






lie 


His 


His 


lie Met Gly Lys Val 


Pro Asp Ala Cys Thr Ala 


Cys Asp 






595 






600 






605 








Leu 


Val 


Asn 


Val 


Asp Leu Asp Asp 


Cys 


lie Phe Glu 


Gin 










610 






615 






620 











<210> 218 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 4 84 GCC 
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Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


Asp 










5 








- Gin 


Trp He Gin Glu 


Asp 


Gin Ala 


Ser 








20 








25 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser Ser Asn Arg 


65 








70 






Asn 


Gly Tyr Asp 


Pro 


Gin Tyr Ala Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 


Glu 






115 






120 




Phe 


Tyr Gly Cys 


Val 


Asn Trp Thr 


Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 






180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 






195 








200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 








245 








Glu 


His 


Glu 


Ala 


Tyr 


Val 


Lys Lys 


Gly 








260 








265 


Pro 


Ser Asp 


Ala 


Asp 


He 


Ser Glu 


Pro 






275 








280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 










325 








Phe 


Thr His Gly Gin 


Lys 


Asp Cys 


Leu 








340 








345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys 






355 








360 




He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


385 










390 







<210> 219 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 484 
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Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn Ala Gly Lys 








45 








Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 










He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 
110 


Pro 


Ala 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


He 


Phe 
395 


Glu 


Gin 









GCC 



<400> 219 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 ~* 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 " 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 . 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

" 325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 ~ 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 220 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 484 GCC 



<400> 220 
Met Glu Leu Val 
1 

Gin Trp He Gin 

20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Ala 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 



310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 221 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 488 GCG 



<400> 221 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 










10 








15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala Glu 








20 








25 










30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu He 




35 










40 










45 




Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp Phe Leu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 


65 




70 










75 






60 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 








85 










90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser Gin He 






100 








105 










110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro Thr Leu 




115 










120 










125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 




130 








135 










140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 


145 






150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 










165 






170 








175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 






180 










185 










190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


225 








230 










235 






240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 








245 








250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 










270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu Glu Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 




310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 








325 










330 








335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






340 










345 










350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




355 










360 










365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr Ala 


370 










375 










380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 


385 










390 










395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 






405 










410 








415 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val 


He 


Asp 


Gly Asn Ser 
430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 
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435 








440 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp His 
455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 




Glu 


His 


Glu Phe Tyr Val 


Lys Ala 










485 






Pro 


Ser 


Asp Ala 


Asp 


lie 


Ser Glu 








500 








Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp Ala 
520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 




Phe 


Thr 


His 


Gly Gin Lys 


Asp Cys 










565 






Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val Lys 


lie 


His 


His 
595 


lie 


Met 


Gly 


Lys Val 
600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp Asp 
615 



<210> 222 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep52 



<400> 222 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val' 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 
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215 
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445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










488 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






155 










160 


He Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 








Leu 


Gin Asp 


Arg Met 


Phe 


Lys 


Phe 








220 
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Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


AJLa 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Ala 


Gly 








260 










265 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu Arg 


Met 










325 










Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met Gly Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


385 










390 








<210> 223 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


488 


<400> 223 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 
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Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










*5 A ft 

24 U 


Lys Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




300 










Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


315 










320 


Asn Gin 


Asn 


Ser 


Asn 


lie 


Cys 


330 








335 




Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 






350 






Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










He Phe 


Glu 


Gin 








395 












GCG 












Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 








15 




Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


His Met 


His 


Val 


Leu 


Val 


Glu 


90 








Q C 

9b 




Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




140 










Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Lys Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




205 








Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 230 



Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










lie 


Met 


Ser Leu Thr Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 






310 






Thr 


Lys 


Lys Phe Gly Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 




370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Ala 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 








535 





<210> 224 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 224 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu Val 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin Ala 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 




35 








40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn 


65 








70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 



85 



-265- 







235 






240 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 








270 




Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 








285 






Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 






Trp 


Glu 


Glu Gly 


Lys 


Met Thr 


Ala 






380 








He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




460 








Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 




475 






480 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 


490 






495 




Pro 


Lys 


Arg Val 


Arg 


Glu Ser 


Val 


505 






510 




Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 



525 



488 


GCG 






Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


10 




15 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 


25 




30 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








45 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






60 




Arg 


He 


Tyr Lys 


He Leu Glu Leu 




75 


80 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




90 




95 
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Thr 


IiVS 


Lys 


Phe Gly 


Lys 


Arg Asn 








100 










Thr 

Jl XJ.J- 


in fa 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


IT 11C 


TVr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg Leu Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Ala 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 225 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 225 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165. 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 
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Thr 


He 


Trp 


Leu Phe Gly Pro Ala 


105 






110 


Glu 


Ala 


He 


Ala His Thr Val Pro 








125 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 








140 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 






155 


160 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 




170 




175 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 


185 






190 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






205 


Leu 


Gin 


Asp 


Arg Met Phe Lys Phe 








220 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 






235 


240 


Ala 


Lys 


Asp 


His Val Val Glu Val 




250 




255 


Gly Gly 


Ala 


Lys Lys Arg Pro Ala 


265 






270 


Pro 


Lys 


Arg 


Val Arg Glu Ser Val 








285 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 



300 



495 GCC 



He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 








15 




Ser Phe 


Val 


Asn Trp Val Ala Glu 


25 






30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 








125 






Thr Arg 


Asn 


Gly Ala Gly Gly Gly 






140 








He Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 






160 


Trp Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 








175 




Arg Lys 


Arg 


Leu 


Val Ala 


Gin 


His 
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i q a 








Leu 


Thr 


His Val Ser 


Gin 


Thr 


Gin 






195 






200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 




215 




Met 


jm— ~m 

Glu 


Leu Val Gly 


Trp 


Leu 


Val 


225 






230 






Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 




245 








Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 






260 








He 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 






275 






280 


Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 




290 






295 




As n 


Gly 


Tyr Asp Pro 


Gin Tyr Ala 


305 






310 






Thr 


Lys 


Lys Phe Gly 


Lys 


Arg Asn 




325 








Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 






355 






360 


Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 




370 






375 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 




530 






535 




Phe 


Pro 


Cys Arg Gin 


Cys 


Glu Arg 


545 






550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 






565 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






580 








He 


His 


His He Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 




610 






615 





<210> 226 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



1 oc 
IDS 












Lj-Lu. bin ash 


T * TO 

LiyS 


ValU 


ftsn 




AS 11 












Arg ser Lys 


L«i -mj-> 

inr 


ser 


Ala 


Arg 


Tyr 














Asp Lys Gly 


lie 




ser 


CjIU 


Lys 


IOC 

23b 










240 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


OCA 








o c c 




Ala Ala Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 






270 






Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




m~\ f\ 

300 










_ *m ^m— mm mm. mm 

Ala Ser Val 


Phe 


Leu 


Gly 


IT! 

Trp 


Ala 


315 










"3 *"> A 


Thr He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








1 -5 CT 

335 




Glu Ala He 


Ala 


His 


Thr 


Val 


Pro 


A m mm* 

345 






350 






Asn Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






365 








Trp Glu Glu 


Gly 


Lys 


Met 


Thr 


Ala 


380 










lie Leu Gly 


Gly 


Ser 


Lys 


XT 1 

Val 


Arg 


395 










400 


Ala Gin He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










Cys Ala Val 


He 


Asp Gly 


Asn 


ser 


425 






430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


pne 






445 








Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


490 








495 




Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu Ala Ser 


He 


Asn Tyr 


Ala 


Asp 






525 








His Val Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


555 










560 


Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 






590 






Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys He Phe 


Glu 


Gin 









620 
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<220> 

<223> Mutant rep protein: rep52 495 GCC 



<400> 226 



Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser Glu Lys 


1 






5 










10 






15 


Gin 


Tro 


He Gin 


Glu Asp 


Gin Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn Ala Ala 




20 










25 








30 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu 


Asp Asn Ala Gly Lys 






35 








40 








45 




Tie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 








60 




Leu Glu Leu 


Pro 


Val 


Glu Asd 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr 


Lys 


He 


65 






70 








75 






80 


Asn 


Glv 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 




85 










90 






95 


Thr 


Lvs 


Lys Phe 


Gly Lys 


Arg Asn 


Thr 


He Trp 


Leu 


Phe 


Gly Pro Ala 




100 










105 








110 


Thr 


Thr 


Glv Lvs 
115 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala lie 


Ala 


His 
125 


Thr Val Pro 


Phe 


Tvr 


Glv Cvs 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 




130 






135 








140 




Met Thr Ala 


Cvs 


Val 


Asd Lvs 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly 


Lys 


145 






150 








155 






160 


Lvs 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys Val Arg 






165 










170 






175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr Pro Val 




180 








185 








190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 






195 








200 








205 


Phe Lys Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 




210 








215 








220 




Thr Lys Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


225 




230 








235 






240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 






245 










250 






255 


Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala 


Lys Lys Arg Ala Ala 






260 








265 








270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 






275 






280 








285 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 


Glu 


Ala Ser 


He Asn Tyr Ala Asp 




290 








295 








300 






Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


His Val Gly 


Met 


Asn 


Leu Met Leu 


305 






310 








315 






320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn He Cys 






325 








330 






335 


Phe 


Thr 


His Gly 


Gin Lys 


Asp 


Cys 


Leu Glu Cys 


Phe 


Pro 


Val Ser Glu 






340 






345 








350 


Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr 


Gin 


Lys 


Leu Cys Tyr 






355 








360 








365 




He 


His 


His He 


Met Gly 


Lys 


Val 


Pro Asp Ala 


Cys 


Thr 


Ala Cys Asp 




370 








375 








380 






Leu 


Val 


Asn Val 


Asp 


Leu 


Asp Asp 


Cys 


He Phe 


Glu 


Gin 




385 








390 








395 









<210> 227 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep protein: rep68 



<400> 227 



T 1 ^ -v* 
XXIX. 

T 


a T a 


VJX. y 


XT liC 


xy x 

q 


Glu 


He 

^LW mOm 


Val 


X 

g 1 ii 

OX IX 


XXX t> 


T.fMi 

JJCU 


Drrv 


Glv 


He 


Ser 


Asp 








X v/ 










jjy s 




±rp 


Gl n 
urX IX 


Ti»«*ii 
XJC lx 




Pro 


Asn 














40 


Vj-LU 


Gin 


Ala 


JT XTO 


XJC IX 


X 1 11. 


Val 


Ala 




C A 














x nr 




xrp 


Axg 


Arg 


Val 

V dX. 


OCX. 


TjVS 


6b 














Caxn 


riie 


mm 


T .nre 

JUy S 


uxy 


Gl ii 

UX IX 


1_> ex. 


xyx 








S3 








xnr 


±nr 




Val 


xiys 


O a -y~ 
OCX 


1*1C L» 


Val 
v dx 








T AO 

JLUU 










Axg 


nl n 


X-»y o 


Xjc IX 


X xc 


Gin 


Atto 


He 

JU 




11D 










1 20 


iTO 


■Moll 


XXVP 


Jrllc 


al a 

AX A 


Val 

v ax 


Thr 

X xxx 


TjVS 
xj y o 




•1 O A 








n -ac 
Xjj 




ash 


jjys 


V ci X 


Val 


a en 

fib XJ 


Gl 11 

OX Li. 


v-y» 


xy j. 


14b 










X D U 






inr 


Gin 


rxO 


Gl ii 


Xjc IX 


Gl n 

OXll 




Ala 


















C? c» -»- 


al a 




JJCU 


a qti 


Tieil 

J— J ^— u 


Thr 


Glu 






1 PA 

lou 










IlcU 


XXIX 


nxo 


v ax 


OCX 


Gin 

vJXll 


Thr 

x xxx. 


Gin 

VJx.il 
















200 

Jb W W 


XT J. 


a qti 






Ala 


Pro 


Val 


He 














215 

X X — » 




net 


g i n 


xjc lx 


Val 

V al. 


vj -i- y 


X J»£/ 


T i^*n 


Val 












•A J V 








lip 


Tic. 
X xc 


Gin 

V7X11 


Vj J» LX 




Gin 


Ala 








245 








OCX 




J- 


*j> ip y 


Ser 


Gin 


He 

-X. .JV V_w 


Lvs 








2^0 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


.Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 





495 GCC 



Tie 

A. XC 


xxy » 


Val 


Pro 


Ser Asp 


Leu Asp 




1 O 

X \J 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Gin 

\JX vx 


2 5 
x 3 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


Tip 
X X c 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


XJC IX 








60 










ai a 


IrXTO 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


V cl JL 

80 


XT lie 


IXX fc> 
O A 


Met 


His 


Val 


Leu 


Val 
95 


Gl ii 

wX IX 


Leu 


Gl v 
ui y 


Arg 


Phe 


lieu 


Ser 


Gin 


Tl <=> 
X xc 


i nr 
1UD 










110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


XJC LX 


inr 


Arg 


Asn Gly 


Ala 


Gly Gly 


Gl \r 








140 










ixe 


Jrro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


xjy 
160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


XJC IX 


x / O 










175 




Axy 


Xxy s> 


Arg 


Leu 


Val 


Ala 


Gin 


His 

XXX £3 


lob 










190 






Gl it 
bill 


G 1 T1 


Asn 


Lys 


Glu 


Asn 


Gin 


a c; r\ 

MDl 1 








205 








Axg 


Cay* 
OCX 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tvr 


a<?T> 


T,ve! 
xiy o 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


k-7 C 4» 


Tvr 
xy x 

^ n 

X o u 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 

rix a 


Leu Asp 


Asn 


Ala 


Gly 


xiys 


o c c 

ZOO 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 
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Glu Val Lys Asp Phe Phe Arg Trp 
465 470 
Glu His Glu Phe Tyr Val Lys Lys 

485 

Pro Ser Asp Ala Asp lie Ser Glu 

500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 228 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 228 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


20 
Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 
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<210> 229 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
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Met 
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Trp 
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Val 
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Thr 
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280 
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Asn 
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Trp 
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He 
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Ala 
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Phe 
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He 


Val 


Thr 
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<210> 230 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 GCC 
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<223> Mutant rep protein: rep68 
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He 
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Tyr 


Arg Gly 


He 
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Thr 


Leu 
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Thr 


Arg 


Asn 


Gly Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 
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175 




Arg 


Lys 
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Leu 


Val 


Ala 


Gin 
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Gin 


Asn 


Lys 
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Asn 


Gin 


Asn 








205 
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Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr 


Ser Ala Arg Tyr 




210 










215 






220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He 


Thr 


Ser Glu Lys 


225 








230 






235 






240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser 


Phe 


Asn Ala Ala 








245 






250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 








260 










265 






270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 






285 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg He Tyr 


Lys 


He 


Leu Glu Leu 




290 










295 






300 






Asn 


Gly 

^ J; 


Tyr 


Asp 


Pro 


Gin Tyr Ala 


Ala Ser Val 


Phe 


Leu Gly Trp Ala 


305 




310 






315 






320 


Thr 


Lvs 


Lys 


Phe Gly 


Lys 


Arg Asn 


Thr He Trp 


Leu 


Phe 


Gly Pro Ala 






325 








330 






335 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He 


Ala 


His 


Thr Val Pro 








340 










345 






350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn 


Phe 


Pro 


Phe Asn Asp 




355 








360 






365 




Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr Ala 


370 








375 






380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys Val Arg 


385 










390 






395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He 


Asp 


Pro 


Thr Pro Val 






405 








410 






415 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He 


Asp Gly Asn Ser 








420 










425 






430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 










440 






445 




Glu 


Leu 


Thr Airg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr Lys Gin 




450 










455 






460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp 


His 


Val 


Val Glu Val 


465 






470 






475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Gly Ala Lys 


Lys 


Arg Pro Ala 










485 








490 






495 


Ala 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg 


Val 


Arg 


Glu Ser Val 








500 










505 






510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser 


He 


Asn Tyr Ala Asp 






515 








520 






525 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 










530 










535 













<210> 232 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 497 GCC 
<400> 232 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He 

15 10 
Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp 

35 40 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
He Leu Glu Leu 
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70 








Asn 


Gly Tyr Asp 


Pro Gin Tyr Ala 


Ala 










85 










X -1-1,1. 




Lys 


Phe 


Gly Lys Arg Asn 


Thr 




100 










105 


TllT" 

X XIX, 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




riic 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


A =;t) 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Glv 








260 










265 


Ala 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin Pro Ser Thr Ser Asp Ala 


Glu 




290 










295 






Arg 


Leu Ala Arg Gly His 


Ser 


Leu 




305 










310 








<210> 233 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant -rep protein: rep78 


497 


<400> 233 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 
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75 








80 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 








160 


Leu 




Cq-k- 


Lys 


Val 


Arg 


170 








175 




Gin 


xxc nop 




Thr 


Pro 


Val 






190 






Ala 


Val Tle> 


AO 


Gly 


Asn 


Ser 






205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Lvs 


Asp His 


Val 


Val 


Glu 


Val 


250 








255 




Glv 


Ala Lys 


Lys 


Ara 


Pro 


Ala 








270 






Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 




285 








Ala 


Ser He 


Asn 


Tyr 


Ala Asp 




300 










CGA 












Lys 


Val Pro 


Ser 


Asp 


Leu Asp 


10 








15 




Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




45 








Lys 


Leu Gin Arg Asp 


Phe 


Leu 


60 










Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


His 


Met His 


Val 


Leu 


Val 


Glu 


90 








95 




Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 






110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 




125 








Arg 


Asn Gly Ala 


Gly 


Gly Gly 




140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 
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Thr 


Gin 


Pro 


Glu Leu Gin Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Tro 


He 


Gin Glu Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 

^ 


Met 


Ser 

■ 


Leu Thr Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Glv 


Tvr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 








Lvs 


Lvs 


Phe 


Gly 


Lys 


Arg Asn 










325 










Thr 

A Hi. 


Glv 


Lys 
340 


Thr 


Asn 


He 


Ala 


Phe 


Tvr 


Glv 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Cvs 


Val 
370 


Asd 


Lys 


Met 


Val 


He 
375 


Trp 


Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 










485 








Arg 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val Asp 


Leu 


Asp 


Asp 



610 615 



Trp 


Thr 


Asn Met 


Glu 


Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg Leu 


Val 


Ala Gin His 


185 








190 


Glu 


Gin 


Asn Lys 


Glu 


Asn Gin Asn 








205 




Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 






220 






Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 






235 




240 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 








285 




Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 






300 






Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






315 




320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 




330 






335 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 


345 








350 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 




Trp Glu 


Glu Gly 


Lys 


Met Thr Ala 






380 






He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 






460 






Ala 


Lys 


Asp His 


Val 


Val Glu Val 






475 




480 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 


505 








510 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 








525 




His 


Val 


Gly Met 


Asn 


Leu Met Leu 






540 






Met 


Asn 


Gin Asn 


Ser 


Asn He Cys 






555 




560 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 




570 




575 


Lys 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 


585 








590 


Pro Asp 


Ala Cys 


Thr Ala Cys Asp 








605 




Cys 


He 


Phe Glu 


Gin 






620 







<210> 234 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 234 



Met 


Glu 


Leu 


Val 


Gly Trp 
5 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 

•* 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tvr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Arg 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys Arg 


Gin Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 235 
<211> 536 
<212> PRT 



497 


CGA 








Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 




10 






15 


Ser 


Tvr 


He Ser 


Phe 


Asn Ala Ala 


25 






30 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 




Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






60 






Ara 


He 


Tyr Lys 


He 


Leu Glu Leu 






75 




80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 




90 






95 


Thr 


lie 

mmmj mmm> \mr> 


Trp Leu 


Phe 


Gly Pro Ala 


105 






110 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 








125 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 




155 




160 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 

■ml 




170 






175 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 


185 






190 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 






220 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




235 




240 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 




250 




255 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro Ala 


265 








270 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 








285 




Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 






300 






His 


Val 


Gly Met 


Asn 


Leu Met Leu 






315 




320 


Met 


Asn 


Gin Asn 


Ser 


Asn He Cys 




330 






335 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 


345 






350 


Lys 


Ala 


Tyr Gin Lys 


Leu Cys Tyr 






365 




Pro 


Asp 


Ala Cys 


Thr 


Ala Cys Asp 






380 






Cys 


He 


Phe Glu 


Gin 








395 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 CGA 



<400> 235 



Thr 


Ala 


Gly 


Phe 


Tyr 

-i 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp Leu Asp 


1 






5 










10 






15 


Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val Asn 


Trp 


Val Ala Glu 
30 




Glu 

WX \J, 




Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn Leu He 




35 










40 








45 




Glu 

V_J _1» KA 


Gin 

w <l> 14 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp Phe Leu 




50 










55 








60 








Glu 


Tm 


Ara 


Arci 


Val 


Ser 


Lvs 


Ala 


Pro 


Glu Ala 


Leu 


Phe Phe Val 


65 








70 










75 




80 


Gin 


Phe 


Glu 


Lvs 


Glv 


Glu 


Ser 


Tvr 
•* 


Phe 


His 


Met His 


Val 


Leu Val Glu 








85 










90 






95 


•J* Al 1 


Thr 


Glv 


Val 


Lvs 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe 


Leu 


Ser Gin He 






100 








105 








110 


Arn 


Glu 


Lvs 


Leu 


He 


Gin 


Arcr 


He 


Tyr Arg 


Gly He 


Glu 


Pro Thr Leu 




115 










120 








125 




t -A- V/ 






Phe 


Ala 


Val 


Thr 


Lvs 


Thr Arg 


Asn Gly Ala 


Gly Gly Gly 




130 








135 








140 






Asn 


TjVS 


Val 


Val 


Asp 


Glu 


Cvs 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu Pro Lys 


145 






150 










155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin Tyr Leu 










165 






170 






175 


Ser 


Ala 


Cvs 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala Gin His 






180 










185 








190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys 


Glu 
205 


Asn Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




210 








215 








220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


225 








230 










235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 








245 








250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








260 








265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 








280 








285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 




290 








295 








300 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 


305 




310 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 








325 










330 






335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






340 










345 








350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




355 










360 








365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 


370 










375 








380 




Lys Val Arg 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


385 










390 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


lie Asp 


Pro 


Thr Pro Val 








405 








410 






415 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He 


Asp 


Gly Asn Ser 
430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 
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435 






440 






445 








Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 






460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 






475 








480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 






495 




Arg 


Ser 


Asp Ala 


Asp 


lie Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 




500 








505 






510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser lie 


As n 


Tyr 


Ala 


Asp 






515 






520 






525 








Arg 


Leu 


Ala Arg 


Gly His Ser 


Leu 














530 






535 

















<210> 236 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 497 CGA 



<400> 236 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 








15 




Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala' 






20 










25 








30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 








45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 




50 








55 








60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




100 








105 








110 






Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He Ala 


His 
125 


Thr 


Val 


Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




130 






135 








140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


145 








150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 








170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 






180 










185 








190 




Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn 






195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 




210 










215 








220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


225 






230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 








260 








265 








270 






Arg 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 




275 










280 








285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 



290 295 300 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 237 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 497 CTC 



<400> 237 



TVi-r 




Glv 


Phe 


Tvr 


Glu 


lie 


Val 


He 


Lys 


Val Pro 


Ser Asp 


Leu Asp 


1 






5 










10 








15 




\J JL U 


His 


Leu 


Pro 


Glv 


lie 


Ser 


Asp 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 




He 


XJjr a 


Glu 


Tiro 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 




35 










40 








45 




Phe 




v3 J. U. 


Gin 


Ala. 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Leu 




50 










55 








60 






Phe 


Val 


X 11 J. 


Glu 






rtj_y 


Val 


Ser 


Lvs 


Ala 


Pro 


Glu Ala 


Leu 


Phe 








70 










75 






Val 


80 


Gl n 


rue 


Glu 


Lvs 


Glv 


Glu 


Ser 


Tvr 


Phe 


His 


Met His 


Val 


Leu 


Glu 








85 










90 








95 


He 


■L 1XJL 




Glv 

>J -A- _y 


Val 


Lvs 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin 






100 








105 








110 






ax y 


Glu 

VJ LA 


T.VS 


Leu 


lie 

^kr V.* 


Gin 


Arq 


He 


Tyr 


Arg 


Gly He Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly 


Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 




Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Tyr 


Leu 










165 








170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 






180 










185 








190 


Gin 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Asn 






195 










200 








205 


Ala 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Arg 


Tyr 




210 








215 








220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser 


Lys 


225 








230 










235 






Ala 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 








270 




Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 






275 








280 








285 




Glu 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Leu 




290 








295 








300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


305 








310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 








325 










330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 








365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val Arg 
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385 








390 




395 






400 


Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser Ser Ala Gin 


He 


Asp Pro Thr 


Pro 


Val 






405 




410 






415 




lie 


Val 


Thr 


Ser Asn 


Thr 


Asn Met Cys Ala 


Val 


He Asp Gly Asn 


Ser 








420 




425 




430 






Thr 


Thr 


Phe 


Glu His 


Gin Gin Pro Leu Gin Asp Arg Met Phe 


Lys 


Phe 






435 






440 




445 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp Phe 


Gly Lys Val Thr 


Lys 


Gin 




450 








455 




460 






Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg Trp Ala Lys Asp 


His Val Val 


Glu 


Val 


465 




470 




475 






480 


Glu 


His 


Glu 


Phe Tyr 


Val 


Lys Lys Gly Gly Ala Lys Lys Arg 


Pro 


Ala 








485 




490 






495 




Leu 


Ser Asp Ala Asp 


He 


Ser Glu Pro Lys 


Arg 


Val Arg Glu Ser 


Val 








500 




505 




510 






Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp Ala Glu Ala 


Ser 


He Asn Tyr Ala 


Asp 






515 






520 




525 






Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg His Val 


Gly 


Met Asn Leu 


Met 


Leu 


530 








535 




540 






Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu Arg Met Asn 


Gin 


Asn Ser Asn 


He 


Cys 


545 




550 




555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys Leu Glu 


Cys 


Phe Pro Val 


Ser 


Glu 








565 


570 






575 




Ser 


Gin 


Pro 


Val Ser 


Val 


Val Lys Lys Ala 


Tyr 


Gin Lys Leu 


Cys 


Tyr 








580 




585 




590 






lie 


His 


His 


lie Met 


Gly 


Lys Val Pro Asp 


Ala 


Cys Thr Ala 


Cys 


Asp 






595 






600 




605 






Leu 


Val 


Asn 


Val Asp 


Leu Asp Asp Cys He 


Phe 


Glu Gin 








610 






615 




620 







<210> 238 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 CTC 



<400> 238 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


Gly 


He Thr Ser Glu 


Lys 


1 








5 




10 




15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He 


Ser Phe Asn Ala 


Ala 






20 








25 




30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu 


Asp Asn Ala Gly 


Lys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr 


Leu Val Gly Gin 


Gin 




50 








55 






60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys He Leu Glu 


Leu 


65 








70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val 


Phe Leu Gly Trp 


Ala 




85 






90 




95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp 


Leu Phe Gly Pro 


Ala 






100 






105 




110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He 


Ala His Thr Val 


Pro 






115 








120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn 


Phe Pro Phe Asn 


Asp 




130 










135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys Met Thr 


Ala 


145 










150 






155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly Ser Lys Val 


Arg 








165 






170 




175 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 " iso 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
5? 5 , 230 235 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 

Ala Pr ° Ser Thr Ser Ala Glu Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

37 ° 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 " 395 

<210> 239 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 CTC 
<400> 239 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

5 io 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

. 50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 iso 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
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180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arc? Tvr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
2 25 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin- Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 - 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 * 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
38 f , 3 90 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 4i 5 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 4 70 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 240 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 497 CTC 
<400> 240 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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lie 




OCi IicU 


1111 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 












55 






60 










.Fro 


vax 


Glu Asp 


lie 


Ser 


Ser Asn Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 


DO 








70 








75 








80 


"ft m« 

Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser Val Phe 


Leu Gly 


Trp Ala 








85 










90 






95 




Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 






110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala lie Ala 


His 


Thr 


Val 


Pro 






115 








120 






125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 




130 








135 






140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 








150 








155 








160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val Arg 






165 










170 






175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin lie Asp 


Pro 


Thr 


Pro 


Val 




180 










185 






190 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly 


Asn 


Ser 






195 








200 






205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 








215 






220 










Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


225 








230 








235 








240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 








245 










250 






255 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 






270 






Leu 


Ser 


Asp Ala 


Asp 


lie 


Ser Glu Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






275 








280 






285 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr 


Ala Asp 




290 








295 






300 










Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 














305 








310 


















<210> 241 






















<211> 621 






















<212> PRT 






















<213> Artificial Sequence 
















<220> 
























<223> Mutant rep protein: rep78 


497 


TAC 










<400> 241 






















Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val Pro 


Ser Asp 


Leu Asp 


1 




5 










10 






15 




Glu 


His 


Leu Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn 


Trp 


Val 


Ala 


Glu 






20 






25 






30 






Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 




35 








40 






45 








Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Phe 


Leu 




50 








55 






60 










Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


65 








70 








75 








80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met His 


Val 


Leu 


Val 


Glu 








85 










90 






95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 








120 






125 








Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 


Gly Gly 
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lo 0 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr 


lie 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


mm 

Leu 


Asn 


Leu 


Thr 


GlU 


Arg 






180 










IOC 

loo 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


— * 

Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










A FT* 

425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep68 497 TAC 
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125 








Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




140 










Glu 


Glu Gly 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 245 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 498 GCT 



<400> 245 



inr 


Aid. 


f~1 ^ mm 

Ka±y 


rue 


Tyr 


bill 


11c 


Val 


1 16 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 


1 






c 










10 








15 




IT n f- 

rllS 


Leu 


fro 

"5 n 

z \j 


biy 


Tip 


OCX 


Asp 


Ser 
25 


Phe 


Val Asn 


Trp 


Val 
30 


Ala Glu 


Jjys 




Trp 


bill 


i-i en 


JriO 




Asp 


Ser 


Asp Met Asp 


Leu 


Asn 


Leu He 






-3D 










40 








45 






(~* 1 mm 

bXU 


bin 
50 


Aid 


T") 

irxO 


bcU 


1 11 JL 


val 

55 


Ala 


Glu 


Lys 


Leu Gin 
60 


Arg 


Asp 


Phe Leu 


HP Vi -v 

inr 


blU 


xrp 


Arg 


v"» 

Arg 






Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe Val 


o _> 


















75 






80 


bin 


irne 


bill 


iiys 


«±y 


r^n ii 

blU 


C a 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val Glu 








85 










90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin He 






100 








105 








110 




Arg 


Glu 
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Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 


305 








310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 








325 










330 








335 


Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He Ala 


His 


Thr 
350 


Val Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






355 










360 








365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 
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370 








375 




Tivs 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 

w> W —J 








390 






V d _L 




Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


V dJ. 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










i nx 


xnr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


GlU 


T AT* 

Lieu 


Thr Arg Arg 


Leu 


Asp 


Hi «? 

XXX 9 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ala 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 




530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Glu 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










lie 


His 


His lie 


Met 


Gly 


Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 




610 








615 





<210> 246 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep52 



<400> 246 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



145 150 
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380 










He 


Leu 


Gly 


Gly 


Ser 


Lvs 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asn 


Pro 


Thr 


Pro 


Val 




410 








415 




Cvs 


Ala 


Val 


He 

t^m 


As ID 


Gly 


Asn 


Ser 


425 










430 








Gin 


Asp 




Met 


Phe 


Lvs 


Phe 

A^ AAV 










445 










Phe 


Gly 


Lvs 

J— IV 0 


Val 


Thr 


Lvs 


Gin 

\j a a 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 














495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










-J O w 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




jjys 


Ala 


Tyr 


UXIl 




JUCU 






c p c 
















ir J.O 


Asp 


Ala 




XI1X. 


nXct 




nap 








605 








Lys 


He 


Phe 


V7JL U 














620 

\J «4 V 












GCT 
















Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lvs 

aw y 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Ash 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 

1 c c\ 



155 160 
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u y o 


Va 1 

V CL -1_ 


v dJ~ 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 








165 










170 








175 




V aJ. 






Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 








190 






Tl o 

± j.e 


V clJL 


■1 Hi 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 






i^ j 










200 








205 








lnr 


lnr 


Jrlie 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 














215 








220 










Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp Ala Lys Asp His Val 


Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 










265 








270 






Pro 


Ala 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 






275 










280 








285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 








310 










315 








320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






325 










330 








335 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 










<210> 247 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


498 


GCT 












<400> 247 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 








20 










25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 










85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 










105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin Tyr 


Leu 
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165 



Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










lieu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


rxu 




Ser Asp 


Ala 


Pro 


Val 


He 




&1U 










215 






or J. LI 


Leu 


Val 


Gly 


Trp 


Leu 


Val 












230 








Trp 


lie 


Gin 


Glu Asp 


Gin Ala 








245 








ser 


^\ 

Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


rlcL 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


riO 


V cAX 


Glu Asp 


lie 


Ser 


Ser 


Asn 




Ton 
-s y U 










295 




7V 

ash 




Tyr Asp 


Pro 


Gin Tyr Ala 


O c 

305 










310 






rpVi -v- 

inr 


jjys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








inr 


rp l_ -»- 

i. nr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










irlle 


ryr 


Gly 


Cys 


Val 


Asn Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ala 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 







170 








175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 








205 










Ser 


Lys Thr 


Ser 


Ala Arg 


Tvr 






220 










Asp 


Lys Gly He Thr 


Ser 


Glu 


T ,*vc 






235 








240 


o ex. 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


XJjr £> 


O J 








270 






jfro 


Asp 


Tyr Leu 


Val 


Gly Gin 










285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


T.C411 

lICU 






300 










Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Al a 






315 








320 


T* V\ 

inr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Aid 




330 






335 




r*1 ii 

ulU 


Ala 


He Ala 


His 


Thr 


Val 


C J. 


j *± — > 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 








365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 






3 95 








400 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 



525 



<210> 248 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 498 GCT 



<400> 248 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 *" 25 30 
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Ser 


Aqn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 






40 








45 






lie 


Mpt- 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 






55 










60 








V GL JL 


Glu Asp He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys He 


Leu Glu 


Leu 








70 










75 






80 






Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




85 










90 






95 




inr 


iiys 


Lys Phe Gly Lys 


Arg Asn Thr 


He 


Trp 


Leu Phe 


Gly Pro 


Ala 




100 








105 








110 




1x127 


inr 


Gly Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His 


Thr Val 


Pro 






115 






120 








125 








ryr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro 


Phe Asn 


Asp 




_i — j \j 




135 










140 






Cys 


Val 


Asp Lys Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly Lys 


Met Thr 


Ala 


145 




150 










155 






160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly 


Gly Ser Lys Val 


Arg 




165 










170 






175 




Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro 


Thr Pro 


Val 




180 








185 








190 




He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 






195 






200 








205 






Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg Met 


Phe Lys 


Phe 




210 






215 










220 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys Val 


Thr Lys 


Gin 


225 






230 










235 






240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp 


His Val 


Val Glu 


Val 






245 










250 






255 




Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala 


Lys Lys 


Arg Pro 


Ala 






260 








265 








270 




Pro 


Ala 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val Arg 


Glu Ser 


Val 






275 






280 








285 






Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 






295 










300 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 














305 






310 


















<210> 249 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 
















<220> 






















<223> Mutant rep protein: rep78 


499 


GCC 










<400> 249 




















Thr 


Ala 


Gly Phe Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser 


Asp Leu Asp 


1 




5 










10 






15 




Glu 


His 


Leu Pro Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val Ala 


Glu 






20 








25 








30 




Lys 


Glu 


Trp Glu Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp Leu 


Asn Leu 


He 




35 






40 








45 






Glu 


Gin 


Ala Pro Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 






55 










60 






Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu 


Phe Phe 


Val 


65 




70 










75 






80 


Gin 


Phe 


Glu Lys Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val 


Leir Val 


Glu 






85 










90 






95 




Thr 


Thr 


Gly Val Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe Leu 


Ser Gin 


He 






100 








105 








110 




Arg 


Glu 


Lys Leu He 


Gin 


Arg 


lie Tyr Arg 


Gly 


He Glu 


Pro Thr 


Leu 
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"1 1 C 
llD 




Pro 


Asn 


Trp 


irne 




130 






Asn Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 


Asp 


305 








Thr Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






1 r- r" 

355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val Asp 


Gin 


Lys 


He 


Val 


Tnr 


Ser 








4^2 0 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Ala 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 













Ala 


Val 


1 fiX 


LtyS 






135 




Asp 


Glu 


f**^ res 

Lys 


Tyr 




150 






Leu 


Gin 


irp 


Til =» 
Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








O A rt 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






O rt 


He 


Ser 


Ser 


Asn 






'-i esc 
295 




Pro 


Gin 


Tyr 


Ala 




310 




Gly Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








1 CC rt 
J o u 


Met 


Val 


lie 


Trp 






1 "7 1^ 




Ser 


Ala 


Lys 


AJLa 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 



Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



125 



Ala 


Glv 


Glv 


Glv 




T.pn 


p-rn 
^ a, w 


j_i jr s> 








xou 




Lzixx 


iyr 


T .an 

licU 






I/O 




Val 


Aid 




nlS 










Glu 


Asn 


Gin 


Asn 


205 








O AV« 


Ala 


Arg 


iyr 


Thr 


ber 


bill 


Lys 








240 


r*ne 


AS XX 


Ala 


Ala 
Ala 






O C C 




Asn 




vjxy 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








lie 


T All 

Leu 




Leu 


T .01 1 


ijiy 


x xrp 


Ala 












ijiy 




Ala 










TT-i a 
HI a 


T 1 Vi 


VCtl 


JrXvj 










Pro 


Phe 


Asn 


Asp 


365 








juys 




X I IX 


Aia 


Q <^ -y- 


uyt» 


vax 


Ax.y 








4. no 
*± *j *j 


pro 


Tht* 


XT -1- V-/ 


Val 






■*i -L -3 




A.ST5 


Glv 




Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
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Leu Val Asn Val Asp Leu Asp Asp 
610 615 



Cys lie Phe Glu Gin 

620 



<210> 250 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 499 GCC 
<400> 250 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 ^ 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Ala Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 *" 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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385 390 

<210> 251 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 251 



Thr 


Ala 


Gly 


Pile 


Tyr 
5 


Glu 


lie 


val 


1 
Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


ASp 






- 


20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


TV MA 

Asp 






35 










4 0 


Glu 


Gin 


Ala 


Pro 


Leu 


mr 


va± 


TV 1 ^ 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


vai 


***** -y* 

t>er 


.Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met: 


vai 








100 










Arg 


GlU 


Lys 


lieu 


lie 




TV ~v r**f 

Arg 


Tl « 
lie 




115 










120 


JfiO 




irp 


xrlifci 


A 1 -a 
nla 


V CI -L 




J— • y o 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



385 390 



395 



499 GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 
235 


He 


Thr 


Ser 


Glu 


Lys 
240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


He 


Leu 


Gly 
395 


Gly 


Ser 


Lys 


Val 


Arg 
400 
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Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser Ala Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




405 




410 








415 




He 


Val 


Thr Ser 


Asn 


Thr Asn 


Met Cys Ala Val 


He 


Asp 


Gly Asn Ser 






420 






425 






430 






Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Pro Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 






440 




445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 






455 




460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


465 








470 


475 










480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 




490 








495 




Pro 


Ser 


Ala Ala 


Asp 


He Ser 


Glu Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






505 






510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 






520 




525 








Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 














530 






535 















<210> 252 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 499 GCC 



<400> 252 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu Val Gly Gin Gin 




50 










55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys He Leu Glu Leu 


65 








70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




He 


Trp 


Leu Phe Gly Pro Ala 








100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val Pro 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 








135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly 


Gly Ser Lys Val Arg 








165 








170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






195 










200 






205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg Met Phe Lys Phe 




210 










215 










220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys Gin 


225 










230 










235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val Val Glu Val 










245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys Lys Arg Pro Ala 
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260 

Pro Ser Ala Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 253 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein; rep78 503 GCG 



<400> 253 



Thr 


Ala 


Gly 


Phe 


iyr 


bill 


ilc 


vai 


He 


Lys 


Val 


Pro 


Ser Asp 






1 






5 










10 










x _> 




Glu 


His 


Leu 


Pro 


CaJLy 


He 


C? Q 

oer 


ASp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


7X1 a 


V3JL U 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Fro 


ASp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


J-ifc; U. 


T 1 ~ 
IXC 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly 


Ala 


Gly 


Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


305 






310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 








325 








330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 







265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 
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xyr 


\jJ~y 


Cys 


Val 


Asn Trp 


mi. 


Asn Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




-J _ ) ZJ 








360 






365 










va_L 


^\ f*1 

ASp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


X XXX 


AT a 

MX d 


■5»7n 
J / u 










375- 






380 










jjys 


val 


vax 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 


385 










390 






395 










a n f\ 
4 UU 


Val 


TV „ _ 

Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He 


Asp 


Pro 


Thr 


T") -v* 

rxu 


vax 






405 








410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He Asp Gly 




i«i 








420 










425 






430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 






445 








Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 






460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 






475 










480 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ala 


Glu 


Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 










505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala Ser 


He 


Asn Tyr 


Ala 


Asp 






515 










520 






525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 










535 






540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 






555 










560 


Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu Glu Cys 
570 


Phe 


Pro 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 










585 






590 






He 


His 


His 


He 


Met Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 






605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys He Phe 


Glu 
620 


Gin 









<210> 254 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 503 GCG 



<400> 254 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser 


Glu 


Lys 


1 








5 








10 






15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala 


Ala 






20 










25 






30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala 


Gly Lys 






35 








40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 




50 








55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu 


Glu 


Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 








85 










90 






95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 






100 










105 






110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr 


Val 


Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe 


Asn 


Asp 
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130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ~ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 * 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ala Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 " 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 255 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 503 GCG 



<400> 255 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 








5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 






60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 




75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 










85 






90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 






14 0 
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A en 


Uyb 


Val 


Val 


Asp 


Glu 


Cys Tyr lie 


Pro Asn Tyr 


Leu 


Leu Pro 


Lys 


i*i — > 








150 




155 








160 


T\l -r~ 
±JlJ_ 


V7JLX1 


Pro 


Glu 


Leu 


Gin 


Trp Ala Trp Thr Asn Met 


Glu 

Wfe 


Gin Tyr Leu 










165 






170 






175 




oer 


/v±a 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 


Lys Arg 


Leu 


Val 


Ala Gin 


His 






180 






185 








190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr Gin Glu 
200 


Gin Asn 


Lys 


205 


Asn Gin 


Asn 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val He Arg Ser Lys 


Thr 


Ser 


Ala Arg Tyr 




2X0 










215 




220 








Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val Asp Lys Gly He 


Thr 


Ser Glu 


Lys 


225 










230 




235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin Ala Ser 


Tyr He 


Ser 


Phe 


Asn Ala 


Ala 








245 






250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys Ala 


Ala Leu Asp 


Asn 


Ala Gly Lys 








260 






265 








270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 






280 






285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He Tyr 


Lys 


He 


Leu Glu 


Leu 




i /\ 

290 








295 




300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser Val 


Phe 


Leu 


Gly Trp 


Ala 


n n r 

305 




310 




315 








320 


Thr 


Lys 


Lys 


Phe Gly Lys 


Arg Asn Thr 


He Trp 


Leu 


Phe 


Gly Pro Ala 






325 






330 






335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala Glu 


Ala He 


Ala 


His 


Thr Val 


Pro 








340 






345 








350 




Pne 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr Asn 


Glu Asn 


Phe 


Pro 


Phe Asn 


Asp 




355 






360 






365 






Cys 


val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly Lys 


Met Thr 


Ala 


370 








375 




380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala He 


Leu Gly Gly 


Ser 


Lys Val 


Arg 


385 










390 




395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser Ala 


Gin He 


Asp 


Pro 


Thr Pro 


Val 








405 






410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 








420 






425 








430 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro Leu Gin Asp Arg Met 


Phe Lys 






435 








440 






445 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His Asp 


Phe Gly 


Lys 


Val 


Thr Lys 


Gin 




450 










455 




460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala 


Lys Asp 


His 


Val 


Val Glu 


Val 


465 








470 




475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys Gly Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 










485 






490 






495 




Pro 


Ser 


Asp Ala 


Asp 


He 


Ala Glu Pro 


Lys Arg 


Val 


Arg 


Glu Ser 


Val 








500 






505 








510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu 


Ala Ser 


He 


Asn 


Tyr Ala Asp 






515 








520 






525 






Arg 


Leu 


Ala Arg Gly His 


Ser Leu 














530 










535 













<210> 256 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 503 GCG 
<400> 256 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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J. 




5 






"1 -w~ rp y -n. v 

v7j.11 1 rp 


lie Gin 


Glu 


Asp Gin 


Ala 


20 








Ser Asn 


Ser Arg 


Ser 


Gin He 


Lys 




35 






40 


lie Met 


Ser Leu 


Thr 


Lys Thr 


Ala 


50 






55 




Pro Val 


Glu Asp 


He 


Ser Ser 


Asn 


65 




70 




Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 






85 






Thr Lys 


Lys Phe 


Gly 


Lys Arg Asn 


100 








Thr Thr 


Gly Lys 


Thr 


Asn He 


Ala 




115 






120 


Phe Tyr 


Gly Cys Val 


Asn Trp 


Thr 


130 






135 




Cys Val 


Asp Lys 


Met 


Val He 


Trp 


145 






150 




Lys Val 


Val Glu 


Ser 


Ala Lys 


Ala 




165 






Val Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 




180 








lie Val 


Thr Ser 


Asn 


Thr Asn 


Met 




195 






200 


Thr Thr 


Phe Glu 


His 


Gin Gin 


Pro 


210 






215 




Glu Leu 


Thr Arg Arg 


Leu Asp 


His 


225 






230 




Glu Val 


Lys Asp 


Phe 


Phe Arg Trp 






245 






Glu His 


Glu Phe 


Tyr 


Val Lys 


Lys 




260 








Pro Ser 


Asp Ala Asp 


He Ala 


Glu 




275 






280 


Ala Gin 


Pro Ser 


Thr 


Ser Asp Ala 


290 






295 




Arg Leu 


Ala Arg Gly 


His Ser 


Leu 


305 






310 




<210> 257 








<211> 621 








<212> PRT 








<213> Artificial Sequence 




<220> 










<223> Mutant rep protein: rep78 


<400> 257 








Thr Ala Gly Phe 


Tyr 


Glu He 


Val 


1 




5 






Glu His 


Leu Pro 


Gly 


He Ser 


Asp 




20 






Lys Glu 


Trp Glu 


Leu 


Pro Pro 


Asp 




35 






40 


Glu Gin 


Ala Pro 


Leu 


Thr Val 


Ala 


50 






55 




Thr Glu 


Trp Arg 


Arg 


Val Ser 


Lys 


65 






70 




Gin Phe 


Glu Lys 


Gly 


Glu Ser 


Tyr 






85 







-302- 





10 






15 


Ser Tyr 


He Ser 


Phe 


A^ti Al a Ala 

noil Xfc 1 q. nxa 


25 








30 


ftid 


Aid 


Leu Asp 


Asn 


Aid uxy Xijr S 








45 




.fro 




Tyr Leu 


Val 


vjiy vjXii 17J.11 






60 






Arg 


j.±e 


Tyr Lys 


He 


jueu Lt±u ijeu 






75 




0 \j 


Ala 


Ser 


Val Phe 


Leu 


vaxy 1 rp a±sl 




90 








Thr 


He 


Trp Leu 


Phe 


G±y Pro A±a 


105 








Tin 


Glu 


Ala 


He Ala 


His 


inr val Fro 








125 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 






155 




160 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 




170 






175 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 


185 








190 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 






205 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 






220 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 






235 




240 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 




250 






255 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 


265 








270 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 








285 




Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 






300 







510 GCA 



He 


Lys 


Val 


Pro Ser 


Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His Val 


Leu 


Val 


Glu 




90 








95 
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Thr" 


•!> X L .Km 


Glv 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 








110 










TiVS 


Leu 


lie 


Gin Arg lie 


Tyr Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








JTX. \J 


noil 




Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Glv 


Ala 


Gly Gly Gly 




130 








135 








140 










7\ t-> 


jjyfa 


V ct X 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tvr 


Leu 


Leu 


Pro 


Lys 


1 AC 








150 










155 








160 


'T^ V"l "V - * 

inr 


bin 


rlO 


G 1 11 


Leu Gin Trp Ala Trp Thr 




Glu 


Gin 


Tyr 


Leu 










165 










170 








175 




C 

oer 


Til = 
Ala 




bell 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


n-u y tic Ui. 


Val 


Ala 


Gin 


His 






x 0 u 










185 








190 






J-ieu 


inr 


ill S 


Vol 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 




Glu 
205 


Asn 


Gin 


Asn 


.fro 


Asn 


bet 




Ala 


Pro 


Val 


He Arg Ser 




Ser 


Ala 


Arg 


Tyr 












215 








220 












r* 1 it 


T m t 

I16U 


Val 


Gly Trp Leu Val Asp Lys 


Glv Tie* 
oxy -X x c 


Thr 


Ser 


Glu 


Lys 












230 










235 








240 


Cain 


Trp 


lie 


bin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


Tip C pr 
llC OCX 


Phe 


Asn 


Ala 


Ala 








245 








250 








255 




t"* 


Asn 


C A V 

oer 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


T.on San 
lieu Hfap 


Asn Ala Gly Lys 








260 










265 








270 






lie 


Me Xi 


Q ^-v 

oer 


lieu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


x y x xjc kjl 


Val 


Gly Gin Gin 






/ 3 










280 








285 










vai 


LilU 


ASp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


x y x xiy b 


He 


Leu 


Glu 


Leu 




9qn 








295 








300 

\J \J 










ASH 




lyr 




Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


vax xr 1 ic 


Leu 


Gly 


Trp 


Ala 


*a ft c 








310 










315 








320 


inr 


iiyo 




xrxXfc; 


Gly Lys Arg Asn 


Thr 


He 




Phe 


Gly 


Pro 


Ala 








325 










330 








335 




X ILX 


XI XX 


gi v 




Thr 


Asn 


He 


Ala 


Glu 


Ala 


Tie Ala 


His 


Thr 


Val 


Pro 






j ^ « 










345 








350 












Jr O 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




355 










360 








365 










Val 






Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Glv 


Lys 


Met 


Thr 


Ala 


370 










375 








380 










T 

jpj y 0 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Glv Glv 


Ser 


Lys 


Val 


Arg 


385 










390 










395 








400 


Val 

vet J. 




Gin 


TTvQ 

JLIJr O 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Tie Asn 


Pro 


Thr 


Pro 


Val 








405 










410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 








470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 








500 








505 








510 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 










520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 
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580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 * 615 620 

<210> 258 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 510 GCA 



<400> 258 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


Ser Glu Lys 


1 








5 








10 




15 


Gin 


Trp 


-y "1 „ 

He 


Gin 


Glu 


Asp 


bin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


x J.e 


Lys 


Ala 


Ala Leu Asp Asn Ala Gly Lys 






35 








40 






45 




lie 


Met 


Ser 


Leu 


Tnr 


Lys 


j.nr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 




50 










55 






* 60 






Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He 


Leu Glu Leu 


65 








70 








75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 




85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr Val Pro 






115 








120 






125 




Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




130 






135 






140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


145 






150 








155 




160 


r Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val Arg 










165 








170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 






180 








185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 






195 










200 






205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe Lys Phe 




210 










215 






220 




Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


225 






230 






235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His 


Val 


Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg Pro Ala 








260 








265 






270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ala Val 






275 








280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala Asp 




290 










295 






300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val Gly Met 


Asn 


Leu Met Leu 


305 






310 








315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn 


Ser 


Asn He Cys 






325 








330 




335 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val Ser Glu 








340 










345 






350 


Ser 


Gin 


Pro 


Val 


Ser 


val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu Cys Tyr 






355 










360 




365 
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Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 259 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 510 GCA 



<400> 259 



Thr 


Ala 


Giy 


irne 


Tyr 


bill 


lie 


TT o "1 
V CtX 


He Lys Val 


Pro 


Ser Asp 


Leu 


ASD 


1 






c 








10 








15 




GlU 


HIS 


jueu 


rXO 


«iy 


Tip 
X X fci 


Del 




Ser Phe Val 


Asn Trp 


Val 


Ala 


Glu 
















25 






30 






Lys 


bill 


irp 


GlU 


jjeu 


irro 


riU 




Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 














40 






45 








GlU 


Gin 


Ala 


7™i 

irro 


LcU 


inr 


v ax 


Ala 
Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 

X_J 














_ _ 






60 










Thr 


GlU 


irp 


Arg 


TV -v- 

Arg 


vai 


O r-\ -y— 


T .ire 

iiys 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


o z> 




/ V 






75 










80 


Gin 


T"lV» <-v 

Pne 


GlU 


iiys 


Giy 


uXU 


O ^ -w» 

ocl 


ryr 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 


Gly 


Gly 




130 








135 






140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 










160 


Thr- 


•Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu 


Val 


Ala 


Gin 






180 










185 






190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu Gin Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn. 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 






220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 








265 






270 






He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro Asp Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 






300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val 


Phe Leu Gly 


Trp 


305 






310 






315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Gly 


Pro 


Ala 








325 








330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 
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370 






375 






Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


lie 


385 






390 








Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 




405 










lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 




470 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 






485 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 






535 







<210> 260 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 510 



<400> 260 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 



225 230 
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380 








Leu Gly 


Gly Ser 


Lys 


Val 


Arg 


395 








400 


Gin He 


Asp Pro 


Thr 


Pro 


Val 


410 




415 




Ala Val 


lie Asp 


Gly Asn Ser 






430 






Gin Asp 


Arg Met 


Phe 


Lys 


Phe 




445 








Phe Gly 


Lys Val 


Thr 


Lys 


Gin 




460 








Lys Asp 


His Val 


Val 


Glu 


Val 


475 








480 


Gly Ala 


Lys Lys 


Arg 


Pro 


Ala 


490 






495 




Lys Arg 


Val Arg 


Glu 


Ala 


Val 






510 






Ala Ser 


He Asn 


Tyr 


Ala 


Asp 




525 









GCA 



Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp Asn 


Ala Gly Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 
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Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser lie 

300 



Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ala Val 
285 

Asn Tyr Ala Asp 



<210> 261 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 511 GCA 



<400> 261 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 






Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
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325 



Thr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 


Glu 








340 








345 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 




355 






• 


360 




Cvs 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


370 








375 






TiVS 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 












390 






vax 




Gin 


Lys 


Cys 


Lvs Ser 


Ser 


Ala 










405 








IXC 


vax 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cvs 








420 








425 


ThT* 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 








500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


530 








535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 








580 








585 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 262 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 511 



<400> 262 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser Ser 


Asn 


Arg 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 






100 








105 
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330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly Ser Lys 


Val 


Arcx 




395 










400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He Asp 


Gly 


Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lvs 


Phe 








445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg Val Arg Glu 


Ala 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cvs 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 












620 










GCA 














Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 








165 






Val 


Asd 


Gin 


Lys 


Cys 


Lys 


Ser Ser 








180 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 






195 








200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 




210 










215 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 








260 








Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 




<210> 263 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: rep68 


<400> 263 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


1 








5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 








20 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 






35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He 



Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






155 








160 


He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asd Arci 


Met 


Phe 


Lys 


Phe 




Phe 


220 










Asp 


Glv* Lvs 


Val 


Thr 


Lys 


Gin 






235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 








285 








Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys 


He 


Phe Glu 


Gin 










395 











511 GCA 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 



Pro 


Asn Trp 


Phe 




130 






As ii 


Lys 


Val 


Val 


145 










Gin 


Pro 


Glu 




Ala Cys 


Leu 

XJW (-4. 








1 AO 
x o u 




Thr 


His 


Val 






195 




rlO 


Asn 


Ser 






210 






Met 


Glu 


Leu 


Val 


225 








bin 


Trp 


He 


vjXH 


f* ,q "v* 

oer 


Asn 


Ser 










ijbU 


_Lj.e 


Met 


Ser 


T — » * i 
IicU 






275 




XT iCJ 


Val 


Glu 


7\ er» 




290 






Asn 


Gly Tyr 


Asp 


305 








X XIX 


Lys 


Lys 


XT L1C 




Thr Gly 












Phe 


Tyr Gly 


Cvs 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 







120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 > 



Thr 


Arg Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 




Asn 


Met 


170 






Arg 


Lys Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arc? 
* —> 


Ser 


Lys 


Thr 








220 


Aso 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Ara 


He 


Tyr 


Lvs 








300 

-mJ V/ V 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin Asp 


Arg 


Asp 


Phe Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



125 



Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Ara 


Tvr 


Tlir 

J. Hi. 




Glu 


Lvs 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Glv 


Lvs 




270 






Val 


Gly 


Gin 


Gin 


285 








He 

-L. _i- C 




Glu 


Leu 


Leu 


Glv 


Trp 


Ala 








320 


Phe 


Glv 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ala 


Val 




510 






Asn 


Tyr 


Ala 


Asp 



525 



<210> 264 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 511 GCA 
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<400> 264 



Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


1 






5 








Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 




20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys 






35 








40 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys Phe Gly Lys 


Arg Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 




290 








295 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 



305 310 



Asp 


Lys 


Gly He 


Thr 


Ser Glu 


Lys 




10 








15 




Ser Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


25 










30 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 






Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 








60 








Arg 


He 


Tyr 


Lys 


lie 


Leu Glu 


Leu 






75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 


105 










110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 








Trp 


Glu 


Glu Gly 


Lys 


Met Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 








190 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 










270 




Pro 


Lys 


Arg Val 


Arg 


Glu Ala 


Val 










285 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 









<210> 265 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 512 GCT 



<400> 265 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 
65 70 



He 


Lys 
10 


Val 


Pro 


Ser Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 










45 






Glu 


Lys 


Leu 


Gin 
60 


Arg Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu Phe 


Phe 


Val 
80 
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Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg Glu 


Lvs 

2 


Leu 


He 


Gin Arg 


He 






115 










120 


Pro 


Asn 


Trr> 

<a» <a» yj 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu Cys Tyr 


145 










150 






Thr 


Gin 


xr x» yj 


VJX la 


Leu 


Gin Trp Ala 










165 








Ser 


Ala 




Tien 


Asn. 


Leu 


Thr 


Glu 






180 

-A- V w 










Leu 


Thr 


His 

Al J. E) 


Val 

V CtX 


WG.A> 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


OCi. 




Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


ucu 


V Ct-U 


Glv 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


Tie 


Gin 


Glu 

VJJL. LA 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


iD C J. 


.tva. y 


Car 
OCX 


Gin 


He 


Lys 








?6f> 










He 


Met 


iJCl 


AJ<3 LA 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 

VJJ^L LA 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn .Gly 


Tvr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 






Thr 


Lys 


Lvs 


Phe 


Gly 


Lys 


Arg Asn 










325 








Thr 


Thr 


Glv 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 






355 










360 


Cys 


Val 


Asr> 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 










470 






Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 
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Phe 


His 


Met His Val 


Leu 


Val 


Glu 




90 






95 




Leu Gly 


Arg Phe Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly He Glu 


Pro 


Thr 


Leu 






125 








Thr Arg 


Asn Gly Ala Gly 


Gly Gly 






140 








He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 






155 






160 




Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 








175 








Arg Leu Val 


Ala 


Gin 


His 








190 






Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 


Asn 






205 










OCA. 


Lys Thr Ser 


Ala 


Arg 


Tyr 






220 










Lvs 


Gly He Thr 


Ser 


Glu 


Lys 






235 






240 


oca. 


Tyr 


He Ser Phe 


Asn 


Ala 


Ala 




^ 3 w 






255 




Ala 


Ala 


Leu Asp Asn 


Ala 


Gly Lys 


265 






270 






Pro 


Asp 


Tyr LeU Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr Lys He 


Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 






365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 








He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 




410 




415 




Cys 


Ala 


Val He Asp 


Gly 


Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp His Val Val 


Glu 


Val 




475 






480 


Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg Glu 


Ser 


Ala 


505 






510 






Glu 


Ala 


Ser He Asn Tyr 


Ala Asp 






525 








His 


Val 


Gly Met Asn Leu 


Met 


Leu 






540 








Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 ' 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 266 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 512 GCT 
<400> 266 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 *" 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Ala 

275 280 " 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 " 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 3 80 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 

385 390 ~ 395 

<210> 267 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 512 GCT 
<400> 267 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1.5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe . Leu Ser Gin lie 

100 105 " 110 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr Tie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ~ 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 











360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly 


His 


Ser 


Leu 






535 





Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Ala 
510 

Asn Tyr Ala Asp 
525 



<210> 268 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 512 GCT 



<400> 268 




















Met 


Glu Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser Glu Lys 


1 






5 










10 




15 


Gin 


Trp He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 






20 










25 




30 


Ser 


Asn Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 




35 










40 






45 




He 


Met Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 




50 








55 








60 


Pro 


Val Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys He 


Leu Glu Leu 


65 








70 










75 


80 


Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp Ala 








85 










90 




95 


Thr 


Lys Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 






100 










105 






110 


Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr Val Pro 




115 










120 






125 




Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 








135 








140 




Cys 


Val Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 


145 








150 










155 


160 


Lys 


Val Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val Arg 








165 










170 




175 


Val 


Asp Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 






180 










185 






190 


He 


Val Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 




195 










200 




205 


Thr 


Thr Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe Lys Phe 




210 








215 








220 
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Glu Leu Thr Arg Arg 
225 

Glu Val Lys Asp Phe 

245 

Glu His Glu Phe Tyr 

260 

Pro Ser Asp Ala Asp 
275 

Ala Gin Pro Ser Thr 
290 

Arg Leu Ala Arg Gly 
305 



Leu Asp His Asp Phe Gly 
230 235 
Phe Arg Trp Ala Lys Asp 

250 

Val Lys Lys Gly Gly Ala 

265 

lie Ser Glu Pro Lys Arg 
280 

Ser Asp Ala Glu Ala Ser 

295 
His Ser Leu 
310 



Lys Val Thr Lys Gin 

240 

His Val Val Glu Val 

255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Ala 
285 

lie Asn Tyr Ala Asp 
300 



<210> 269 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 516 GCG 



<400> 269 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


* 

Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 
Leu Gly Trp Ala 
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305 








310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ala 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 




53 0 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly 


Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His He 


Met 


Gly 


Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 




610 








615 





<210> 270 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 270 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




20 










Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 










40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 








55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 






70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 



85 
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315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Qsxy 


<jj.y 


Ala 


Lys 


jjys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 










516 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 
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Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 








100 










105 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


JrLU 






275 










280 




Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 










325 










Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


385 










390 








<210> 271 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


516 


<400> 271 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 
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He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He Asp Gly 


Asn 


Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 






Ala 


Lys 


Lys 


Arg 


IZ L. \J 












270 






Lys 


Arg Val Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 






300 










Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










lie 


Phe 


Glu 


Gin 










395 












GCG 














Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu Gin Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 








Arg 


Glu 


Lys Leu 


He 


Gin Arg He 




115 






120 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr Lys 




130 






135 


Asn 


Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


145 








150 




Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 








165 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 






195 






200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 






215 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


225 








230 




Gin 


Trp 


He Gin 


Glu 


Asp 


Gin Ala 






245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 






295 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 




Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 






355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 




370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala Lys Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 








405 






He 


Val 


Thr Ser 


Asn 


Thr Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 








470 




Gin 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 








485 






Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






500 








Ala 


Gin 


Pro Ala 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 




530 








535 



<210> 272 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



105 






110 






Tyr Arg 


Gly He Glu 


Pro 


Thr 


Leu 






125 








Thr Arg 


Asn Gly Ala 


Gly 


Gly 


Gly 






140 








He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 


170 






175 




Arg 


Lys 


Arg Leu Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 


Asn 






205 








Arg Ser 


Lys Thr Ser 


Ala 


Arg 


Tyr 






220 








Asp 


Lys 


Gly He Thr 


Ser 


Glu 


Lys 






235 






240 


Ser 


Tyr 


He Ser Phe 


Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp Asn 


Ala 


Gly 


Lys 


265 






270 






Pro Asp 


Tyr Leu Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr Lys He 


Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe Leu 


Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe Pro 


Phe 


Asn 


Asp 






365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 








He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He Asp 


Gly 


Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 






475 






480 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 



525 
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<220> 

<223> Mutant rep protein: rep40 516 GCG 



<400> 272 
Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ala 
290 

Arg Leu Ala Arg 
305 



Gly Trp 


Leu 


Val 


5 








Glu Asp 


Gin 


Ala 


Ser 


Gin 


lie 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




lie 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


lie 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


lie 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


lie 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp 


Lys 




Tip 




10 






Ser Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


vai 


r>Vi i=* 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Giy Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 273 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 
<400> 273 

Thr Ala Gly Phe Tyr Glu lie Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 



517 GCT 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 
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50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 

355 - 
Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 



Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Ala 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 



535 



Ala 


Pro 


Glu Ala 






75 


Phe 


His 


Met His 




90 




Leu 


Gly 


Arg Phe 


105 






Tyr 


Arg 


Gly He 


Thr 


Arg 


Asn Gly 






140 


He 


Pro 


Asn Tyr 






155 


Trp 


Thr 


Asn Met 


170 




Arg 


Lys 


Arg Leu 


lob 






Glu 


Gin 


Asn Lys 


Arg 


Ser 


Lys Thr 




220 


Asp 


Lys 


Gly He 






235 


Ser 


Tyr 


He Ser 




250 




Ala 


Ala 


Leu Asp 








Pro 


Asp 


Tyr Leu 


Arg 


lie 


Tyr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


A ^ 

.3 f± 3 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 




380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 




475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ~ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 274 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 517 GCT 



<400> 274 






















Ser Glu 




Met 


Glu 


Leu 


val 


w»o.y 


X J. 


iiC Li 


Val 

V Ck. -L. 


Asp 


Lys 


Gly 


He 


Thr 


Lys 


1 








5 








10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 




50 








55 










60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 




130 








135 










140 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys Val Arg 








165 










170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 






180 










185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 










205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys 




210 










215 










220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


225 






230 










235 






Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 








260 








265 










270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu Ser 






275 








280 










285 






Ala 


Gin 


Pro 


Ser 


Ala 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu Met 


Leu 


305 






310 










315 






Asn He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Cys 
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325 








330 






335 




Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 


Leu Glu 


Cys 


Phe 


Pro Val Ser 


Glu 








340 










345 






350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala 


Tyr 


Gin 


Lys Leu Cys 


Tyr 






355 










360 








365 




lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 




370 










375 








380 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys He 


Phe 


Glu 


Gin 




385 










390 








395 








<210> 275 






















<211> 536 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep68 


517 GCT 










<400> 275 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp Leu 


Asp 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn Trp Val Ala 


Glu 








20 








25 






30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn Leu 




35 










40 








45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 










55 








60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu Phe Phe 


65 




70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu Val 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser Gin 


He 






100 








105 






X10 




Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu Pro Thr 


Leu 




115 










120 








125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly 




130 








135 








140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu Leu Pro 


Lys 


145 






150 








155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 


Trp Thr Asn 


Met Glu Gin Tyr 


Leu 










165 








170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val Ala Gin 






180 










185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu Asn Gin 


Asn 






195 










200 








205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr Ser Ala Arg 


Tyr 




210 








215 








220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr Ser Glu 


Lys 


225 








230 








235 




Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser Tyr 


He 


Ser 


Ala 








245 








250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu 


Asp Asn Ala Gly 


Lys 








260 








265 






270 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly Gin 






275 








280 








285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys 


He Leu Glu 


Leu 




290 








295 








300 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe 


Leu Gly Trp 


305 




310 








315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu Phe Gly Pro 


Ala 






325 








330 






335 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser Ala Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Ala 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 








535 





<210> 276 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 276 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 






365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 




380 










He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 




395 








400 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala Val He 


Asp 


Gly Asn Ser 


425 






430 






Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 



525 



517 GCT 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu Glu Gly Lys 


Met Thr Ala 




155 






160 


He 


Leu Gly Gly Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 
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195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His 


Asp 


225 










230 








Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Ala 


Ser Asp Ala 


Glu 




290 










295 






Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




305 










310 








<210> 277 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


517 


<400> 277 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 
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205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










AAC 














Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 










He 


Glu 


Pro 




Leu 








125 








Arg 


Asn 


Gly Ala 


Gly 


Gly 


Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








270 






Asp 


Tyr 


Leu 


Val 

o o e 


Gly 


Gin 


Gin 



285 
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Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






Thr 


Lvs 


Lvs Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






V al 


AS P 




He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 

♦ 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


lie 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 





lie 


Ser 


ser 


Asn 






295 




Pro 


Gin 


Tyr 


A±a 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 










Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Asn 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 





Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 278 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 517 AAC 



<400> 278 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 
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65 

Asn Gly Tyr Asp 

Thr Itys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 





70 




Pro 


Gin 


Tyr Ala 


85 






Gly 


Lys 


Arg Asn 


Thr 


Asn 


He Ala 






120 


Val 


Asn 


Trp Thr 






135 


Met 


Val 


He Trp 




150 




Ser 


Ala 


Lys Ala 


165 






Cvs 


Lvs 


Ser Ser 


Asn 


Thr 


Asn Met 






200 


His 


Gin 


Gin Pro 






215 


Arg 


Leu 


Asp His 




230 




Phe 


Phe 


Arg Trp 


245 






Tyr 


Val 


Lys Lys 


Asp 


He 


Ser Glu 




280 


Asn 


Ser 


Asp Ala 






295 


Lys 


Cys 


Ser Arg 




310 




Gin 


Cys 


Glu Arg 


325 






Gin 


Lys 


Asp Cys 


Ser 


Val 


Val Lys 






360 


Met 


Gly 


Lys Val 






375 


Asp 


Leu 


Asp Asp 




390 









75 


Ala 




vaj. irne 




90 




Thr 


He 


Trp Leu 


105 






Glu 


Ala 


He Ala 


Asn 


Glu 


Asn Phe 






140 


Trp 


Glu 


Glu Gly 






155 


He 


Leu 


Gly Gly 




170 




Ala 


Gin 


He Asp 


185 






Cys 


Ala 


Val He 


Leu 


Gin 


Asp Arg 






220 


Asp 


Phe 


Gly Lys 






235 


Ala 


Lys 


Asp His 




250 




Gly Gly 


Ala Lys 


265 






Pro 


Lys 


Arg Val 


Glu 


Ala 


Ser He 






300 


His 


Val 


Gly Met 






315 


Met 


Asn 


Gin Asn 




330 




Leu 


Glu 


Cys Phe 


345 






Lys 


Ala 


Tyr Gin 


Pro 


Asp 


Ala Cys 






380 


Cys 


He 


Phe Glu 




395 



Leu 


Gly Trp Ala 






95 




Phe 


Gly Pro Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn . Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr Ala 


Asp 


Asn 


Leu 


Met 


Leu 








320 


Ser 


Asn 


He 


Cys 






335 




Pro 


Val 


Ser 


Glu 




350 






Lys 


Leu 


Cys 


Tyr 


365 








Thr 


Ala 


Cys 


Asp 


Gin 









<210> 279 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 
<400> 279 

Thr Ala Gly Phe Tyr Glu He Val 

1 * 5 

Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 
65 70 



517 AAC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 
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Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His Val Leu Val 








85 








90 




95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu Ser Gin 


j.xe 






100 








105 




110 




Arg 


Glu 


Lys Leu 


He 


Gin Arg 


He 


Tyr Arg 


Gly 


He Glu Pro Thr 


Lieu 




115 








120 






125 


Gly 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


m%9 

Lys 


Thr Arg Asn Gly Ala Gly Gly 




130 






135 








140 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr Leu Leu Pro 


Lys 


145 




150 








155 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin Trp 


Ala 


Trp Thr 


Asn 


Met Glu Gin Tyr 


Leu 








165 








170 




175 


His 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu Val Ala Gin 






180 










185 




190 




Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys Glu Asn Gin 


Asn 






195 








200 






205 




Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr Ser Ala Arg 


Tyr 




210 






215 








220 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He Thr Ser Glu 


Lys 


225 






230 








235 




240 


Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser Phe Asn Ala 


Ala 






245 






250 




255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly 


Lys 






260 










265 




270 


^mj 1 

Gin 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly Gin 






275 






280 






285 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys He Leu Glu 


T m mX 

Leu 




290 






295 








300 


Ala 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala Ser 


Val 


Phe Leu Gly Trp 


305 




310 








315 




320 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu Phe Gly Pro 


Ala 




325 








330 




335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


lie 


Ala His Thr Val 


Jrro 






340 










345 




350 




Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn Glu 


Asn 


Phe Pro Phe Asn 


Asp 




355 








360 






365 


7\ 1 -» 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu 


Gly Lys Met Thr 


370 






375 








380 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys Val 


Arg 


385 








390 








395 




400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro Thr Pro 


Val 




405 








410 




415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn 


Ser 






420 










425 




430 


Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg Met Phe Lys 






435 








440 






445 


Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe 


Gly Lys Val Thr Lys 




450 








455 








460 


Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp 


His Val Val Glu 


465 






470 








475 




480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg Pro 


Ala 








485 




490 




495 


Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu Ser 






500 










505 




510 




Ala 


Gin 


Pro Ser 


Asn 


Ser Asp 


Ala 


Glu Ala 


Ser 


He Asn Tyr Ala 


Asp 






515 








520 






525 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 










530 








535 













<210> 280 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 517 AAC 



<40O> 280 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








Asn 


GlY 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 






100 


Thr 


Thr 


Gly Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala Arg 


305 









Gly Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


ber 




He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Asn 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp 


Lys 


Gly 


He 




10 






Ser Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 281 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep 7 8 518 GCA 



<400> 281 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
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Glu 




Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






npVj -y- 








65 








Gin 


Phe 


Glu 


Lys 


lxir 


1x1x7 


\jM y 










i nn 

X \J \J 


Arg 


IjlU 


T T rr* 

juys 


jjeu 






± _L_> 




irjTO 


7\ y~% 

nSu 


irp 






130 






Asn 


Lys 


Val 


IT'S* 1 
val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


uys 


jjeu 










Leu 


Thr 


HIS 


Val 






X J? _J 




Pro 


Asn 


bex 






210 






Met 


Glu 




V dl 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


act 


My 










He 


Met 


Cot* 


T.oi 1 






07c 




Pro 


Val 




AOp 




290 






Asn Gly 


A y r 


A cr\ 


305 








Thr Lys 


Lys 


Phe 


Thr 


Thr 


*j j. y 


uy s 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys. 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 





Pro 


Pro 


Asp 








40 


J— ) ^3 u 


Thr 

^ All 


Val 


Ala 






55 






Val 




Lvs 




70 






gi v 


Glu 




Tvr 


85 








Lys 


Ser 


Met 


Val 


jLxe 


f2l ti 
v» in 


Arg 


Tl R 
lie 








ion 

1 A V 


Ala. 


Val 


1X11 


jjy t> 






x j s 




ASp 


r^l n 

V3 1U 




iyi~ 










iieu 


f"*l r-i 


irp 


A 1 -a 
Ala 


165 








Asn 


Leu 


Thr 


Glu 


ber 


bin 


1X11 


ulll 










ax a 


irro 


vol 


Tl f» 
lie 






613 




i^iy 


T T 1 >'i\ 

lip 


T,pn 


Val 




230 






fl Tl 

ulu 


*7V cj'n 




Al 7k 


245 








Ser 


Gin 


He 


Lys 


±111. 


iiy » 


X ll-L 


Ala 






280 


Tl <=> 




c; ^ -1- 


Asil 

AilJ 1 1 






295 




JCr X.VJ 


Gin 

vJ 1 1 1 


iy i 


Ala 




310 












Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 






» 


360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


lie 


Ser 


Glu 


Thr 


Ala 


Asp 


Ala 



Ser 


Asp 


Met Asp 


Glu 


Lys 


Leu Gin 






60 


Ala 


Pro 


Glu Ala 






75 


Phe 


His 


Met His 




90 




Leu 


Gly 


Arg Phe 


105 






Tyr 


Arg 


Gly lie 


Thr 




Asn Glv 






140 


lie 


P2TO 


Asn Tvr 






155 


T3!D 

X -X. L/ 


Thr* 


Asn Met 


170 






Lvs 


Arg Leu 


185 






Glu 


Gin 


Asn Lys 




Ser 


Lvs Thr 






220 




Lvs 

jjy 0 


Glv He 






235 


Set" 

W> WX 


Tvr 

j.y x. 


He Ser 




250 




Ala 


Ala 


Leu Asp 


265 






Pro 


Asp 


Tyr Leu 


Ara 


He 


Tyr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 






380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 



Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
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515 520 525 

Arc? Tvr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 282 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 518 GCA 

<400> 282 t 

en Val Glv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


1 








5 




Gin 


Trp 


He 


Gin 


Glu 


Asp 






20 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 






35 








He 


Met 


Ser 


Leu 


Thr 


Lys 




50 










Pro 


Val 


Glu 


Asp 


He 


Ser 


65 










70 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 










85 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 






100 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 






115 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 




130 










Cys 


Val 


Asp 


Lys 


Met 


Val 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala 








165 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 






180 






He 


Val 


Thr 


Ser 


Asn 


Thr 






195 








Thr 


Thr 


Phe 


Glu 


His 


Gin 




210 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 










245 




Glu 


His 


Glu 


Phe 


Tyr 


Val 








260 






Pro 


Ser 


Asp 


Ala 


Asp 


He 






275 








Ala 


Gin 


Pro 


Ser 


Thr 


Ala 
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Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met Gly Lys 


Val 


Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 








390 










395 












<210> 283 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 6 8 


518 

%r 


GCA 














<400> 283 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 










220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu 


Asp Asn Ala Gly 


Lys 








260 










265 










270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp 
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305 310 315 320 



Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 


Thr He Trp Leu 


Phe 


Gly Pro Ala 






325 








330 






335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 




365 






Ala 


Cys 


val 


"TV w 

ASp 


Lys 


Met 


Val 


He 


Trn 
xrp 


Trp Glu Glu Gly Lys 


Met 


Thr 


370 






375 




380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ma 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 






395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


V dX 






405 








410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn 


Ser 






420 










425 




430 




rile 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 






435 










440 




*± *± 






Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp pne tjxy Jjys 


TT-. T 

Val 


Thr 


Lys 




450 










455 




to v 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


vajL 


Val 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 






495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 






500 










505 




510 






Ala 


Gin 


Pro 


Ser Thr Ala Asp 


Ala 


Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






515 










520 




525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 










535 














<210> 284 






















<211> 312 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep40 


518 GCA 










<400> 284 


















Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


Ser 


Lys 


1 








5 






10 






15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr* He Ser 


Phe 


Asn 


Ala 






20 








25 




30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn 


Ala Gly Lys 






35 








40 




45 




Gin 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly 




50 










55 




60 






Glu 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He 


Leu 


Leu 


65 








70 






75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly Trp Ala 






85 








90 






95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly 


Pro 




100 








105 




110 


Val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Pro 






115 










120 




125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe Asn Asp 




13 0 








135 




140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


145 








150 






155 






Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Arg 










165 






170 






175 
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Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 




180 








185 


lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 






195 






200 




Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 




210 






215 


His 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


Asp 


225 






230 








Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 






245 










Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 






260 








265 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






275 






280 




Ala 


Gin 


Pro Ser Thr 


Ala 


Asp 


Ala 


Glu 




290 






295 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 





305 310 

<210> 285 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 519 



<400> 285 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 








180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 
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Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




dZi ^> ~> 










240 


Lys 




His 

11 J> 0 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


jj y ±j 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arcr 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn Tyr Ala Asp 
















GCG 














Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn Gly 


Ala Gly Gly Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn Ala Gly Lys 
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260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ~ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ~ 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 ~ ~ 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 * ^ 620 

<210> 286 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 519 GCG 
<400> 286 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 1X0 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 "* 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 ~ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ~ 270 

Pro Ser Asp Ala Asp. He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 " 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 287 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 519 GCG 
<400> 287 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 



WO 03/018820 



PCT/IB02/04087 



-337- 



50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 ~ 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ** 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 " 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



WO 03/018820 



PCT/IB02/04087 



-338- 



<210> 288 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 519 GCG 
<400> 288 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 * " 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 289 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GCA 
<400> 289 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 *" 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 ^ 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 *" 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Ala Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 290 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GCA 
<400> 290 

eu Val Glv Trt> Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala Jle Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 
% 155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr 


Lys 


Lys 


Phe. 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


lie 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 






180 








He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 








245 






Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




290 










295 




His 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 








310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 








325 










Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met 


Ala 


Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


385 










390 








<210> 291 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


598 


<400> 291 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 
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Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Mec 


jbeu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 












GAC 














Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Has 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 *" 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 " 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 . 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 * 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Asp Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 * 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 292 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GAC 

<400> 292 _ T 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 ~ 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 
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Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala 








85 










Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


145 










150 






He 


Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 










Val 


AS ID 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 

JL» KJ -^9 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 










245 










Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Glv 








260 










i V J 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


As£ 


Ala 






290 










295 




His 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 










325 










Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met 


Asp 


Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


385 










390 








<2I0> 293 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


598 


<400> 293 














Thr 


Ala 


Gly 


Phe 


Tyr Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg Arg Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe 
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Ser 


Val 


Phe Leu Gly Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He Asp Gly Asn 


Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Aid 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser He Asn Tyr Ala 


Asp 






300 










Val 


Gly Met Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Asp 

*• 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










He 


Phe 


Glu 


Gin 










395 












AGC 














Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 
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Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 










Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 










Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


1 f> c 

3 U _> 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 


370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 



85 










Ser 


Met 


Val 


He 


Gin Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 


150 






Leu 


Gin Trp 


Ala 


165 








Asn 


Leu 


inr 


V3J.U 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


jjys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








X I AX. 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 









90 



Leu Gly 


Arg 


rue 


105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






r\ 

380 


lie 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 







95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Ser Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 294 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 AGC 



<400> 294 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 




Gin 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 




50 








55 










60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




85 










90 










95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 


Phe 


Gly 


Pro 




100 








105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 


Phe 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Asn Asp 




130 








135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Arg 








165 








170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 






195 










200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 




21p 










215 










220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 








280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr 


Ala Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 






310 










315 








He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 


Ser 


Gin 


Pro 


val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 
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355 360 365 

lie His His lie Met Ser Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 

385 390 ~ " 395 

<210> 295 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 600 GCG 
<400> 295 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 * 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 1 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 * 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 ~ 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 
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Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


"ft T — . T T *m. 

Ala lie 


385 










390 


Ser Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 








405 






He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met Cys 








420 






425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro Leu 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His Asp 




450 








455 


Trp Ala 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys Gly 










485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu Pro 








500 






505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala Glu 






515 








520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg His 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg Met 


545 








550 




Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys Leu 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys Lys 








580 






585 


He 


His 


His 


He 


Met 


Gly Lys 


Ala Pro 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp Cys 



610 615 



<210> 296 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 600 



<400> 296 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 
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Glu 


Glu 


Gly 


Lys 


Met 


Thr 


7\ "! -> 

SAX ex 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Va± 


410 










415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Pne 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Glv 


Ala Lys 


Lys Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






605 








He 


Phe 


Glu 


Gin 












620 










GCG 














Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 
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145 










150 








155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys 


Arg 








165 








170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He 


Asp Gly Asn Ser 




195 










200 








205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 


210 










215 








220 








Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr Lys 










230 








235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 








250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 








280 








285 




Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser 


He 


Asn 


Tyr 


Asp 


290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 








He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 






330 










335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 




355 










360 








365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Ala 


Pro Asp 


Ala 


Cys 


Thr Ala Cys Asp 




370 








375 








380 


Gin 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys He 


Phe 


Glu 








385 










390 








395 












<210> 297 


























<211> 621 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant -rep protein: rep78 


600 CCG 














<400> 297 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 








10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg Asp 


50 










55 








60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 








75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Glu 








85 






90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 










160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

. 275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Pro Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 



<210> 298 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 600 



<400> 298 



Met 


Glu 


Leu Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 








Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 






85 










Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 




100 










105 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 






135 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


145 








150 








Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 






165 










Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 




180 










185 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 








200 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


225 








230 








Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 






260 










265 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






275 








280 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 








295 






Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His 


305 








310 








Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg Met 








325 










Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 






340 










345 


Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 






355 








360 




He 


His 


His He 


Met 


Gly 


Lys 


Pro 


Pro 




370 








375 






Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp Cys 


385 








390 
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CCG 



Lys 


Gly 


He 


Thr Ser Glu 


Lys 


10 






15 




Tyr 


He 


Ser 


Phe Asn Ala 


Ala 






30 




Ala 


Leu 


Asp 


Asn Ala Gly Lys 








45 




Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 






He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


90 






95 




He 


Trp 


Leu 


Phe Gly Pro 


Ala 






110 




Ala 


He 


Ala 


His Thr Val 


Pro 








125 




Glu 


Asn 


Phe 


Pro Phe Asn Asp 






14 0 






Glu 


Glu Gly 


Lys Met Thr 


Ala 




155 






160 


Leu 


Gly Gly 


Ser Lys Val 


Arg 


170 






175 




Gin 


He 


Asp 


Pro Thr Pro 


Val 






190 




Ala 


Val 


He 


Asp Gly Asn Ser 








205 




Gin 


Asp 


Arg 


Met Phe Lys 


Phe 






220 






Phe 


Gly 


Lys 


Val Thr Lys 


Gin 




235 




240 


Lys 


Asp 


His 


Val Val Glu 


Val 


250 




255 




Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 






270 




Lys 


Arg Val 


Arg Glu Ser 


Val 








285 




Ala 


Ser 


He 


Asn Tyr Ala Asp 






300 






Val 


Gly Met 


Asn Leu Met 


Leu 




315 






320 


Asn 


Gin 


Asn 


Ser Asn He 


Cys 


330 






335 




Glu 


Cys 


Phe 


Pro Val Ser 


Glu 






350 




Ala 


Tyr 


Gin 


Lys Leu Cys 


Tyr 






365 




Asp 


Ala 


Cys 


Thr Ala Cys Asp 




380 






He 


Phe 


Glu 


Gin 






395 
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<220> 

<223> Mutant rep protein: rep78 601 



<400> 299 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 

— * 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 

-* 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 
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GCA 



Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 










30 






Asp 

ma 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn Gly 


Ala Gly 


Gly 


Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp Gly 


Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 






Glu 


Leu 


Thr Arg Arg 




450 








Glu 


Val 


Lys 


Asp 


Phe 


465 










Glu 


His 


Glu 


Phe 


Tyr 
485 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Phe 


Pro 


Cys 


Arg 


Gin 


545 










Phe 


Thr 


His 


Gly 


Gin 
565 


Ser 


Gin 


Pro 


Val 
580 


Ser 


lie 


His 


His 
595 


lie 


Met 


Leu 


Val 
610 


Asn 


Val 


Asp 



440 445 
Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 „ ~ 475 480 

Val Lys' Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 " 510 
Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 ^ 555 560 

Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Gly Lys Val Ala Asp Ala Cys Thr Ala Cys Asp 

600 605 
Leu Asp Asp Cys lie Phe Glu Gin 
615 620 

<210> 300 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 601 GCA 

<400> 300 _ „ . _ 

en Val Glv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 2 °5 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 




225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser 


He 


Asn Tyr Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 








345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly Lys 


Val Ala Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 301 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 78 335 420 495 GCT GCC GCC 




<400> 301 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


T _ _ _ 

Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


vai 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


I*eu 


Leu 


Pro 


Lys 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 






Gin Trp 


lie vj-lxa 


Ser 


Asn 


Ser Arg 






260 


He 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn Gly 


Tyr Asp 


305 






Thr Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ala 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


He 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 







230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 




Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin Tyr 


Ala 




310 






Gly Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 




Val 


Asn Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


M6C 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin Lys Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 









235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


Tvr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


7\ e? n 




Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 






Asp 


Phe 


Gly 


Lys 






460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Ala Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 302 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 335 420 495 GCT GCC GCC 
<400> 302 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
15 10 15 
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Gin 


Trp 


Tl- 


Gin Glu Asp 


Gin 


Ala 


oer xyr lie oer 


Phe 


Asn 


Ala Ala 






20 








25 




30 




Ser 


Asn 


Ser 


Arg Ser 


Gin 


lie 


Lys 


Ala Ala Leu Asp 


Asn 


Ala 


Gly Lys 






35 






40 




45 






lie 


Met 


Ser 


Leu Thr Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 




50 








55 




60 








Pro 


Val 


Glu 


Asp lie 


Ser 


Ser 


Asn 


Arg lie Tyr Lys 


He 


Leu 


Glu Leu 


65 








70 






75 






80 


Asn 


Gly 


Tyr 


Asp Pro Gin Tyr Ala 


Ala Ser Val Pne 


Leu Gly Trp Ala 




85 








90 






95 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 


Thr He Trp Leu 


Phe Gly Ala Ala 




100 








105 




110 




Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val Pro 






115 






120 




125 






Phe 


Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




130 




135 




140 








Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr Ala 


145 




150 






155 






160 


Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val Arg 






165 








170 






175 


Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro Val 






180 








185 




190 




lie 


Val 


Thr 


Ala Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp Gly Asn Ser 






195 








200 




205 






Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys Phe 




210 








215 




220 








Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys Gin 


225 






230 






235 






240 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val 


Glu Val 






245 








250 






255 


Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Ala Ala 








260 






265 




270 




Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser Val 






275 








280 




285 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 




290 








295 




300 








Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn 


Leu 


Met Leu 


305 






310 






315 






320 


Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 


Met Asn Gin Asn 


Ser 


Asn 


He Cys 






325 








330 






335 


Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser Glu 








340 








345 




350 




Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys Tyr 






355 








360 




365 






lie 


His 


His 


lie Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys Asp 




370 








375 




380 








Leu 


Val 


Asn 


Val Asp Leu Asp Asp 


Cys He Phe Glu 


Gin 






385 








390 






395 









<210> 303 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 335 420 495 GCT GCC GCC 
<400> 303 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 



Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu. 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



500 



25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg 


.... 

Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin lie 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 








270 






Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 










445 








Asp Phe 


Gly Lys Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 
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Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 - 

<210> 304 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 304 



Met 


Glu 


Leu Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trt> 


lie Gin 


Glu 


Asp 


Gin 


Ala 




20 












Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys 






35 








40 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie 


Val 


Thr Ala 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 








310 







<210> 305 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 



Glu Ala Ser He Asn Tyr Ala Asp 

525 



335 420 495 GCT GCC GCC 



Asp 


Lys 
10 


Gly 


lie 


Thr 


Ser 


Glu 
15 


Lys 

-A 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Ala 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 
170 


Gly 


Gly 


Ser 


Lys 


Val 
175 


Arg 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 
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<223> Mutant rep protein: rep78 39 140 GCA GCC 

<400> 305 , _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Ala Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 *" 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 " 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ~ 455 460 
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Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His Val Val Glu 


Val 


465 






470 




475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly Gly Ala Lys Lys Arg Pro 


Ala 










485 






490 495 




Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 


Pro Lys Arg Val Arg Glu Ser 


Val 








500 








505 ~ 510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He Asn Tyr Ala 


Asp 






515 








520 


525 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met Asn Leu Met 


Leu 


530 










535 


540 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn Ser Asn He 


Cys 


545 








550 




555 


560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu Glu Cys Phe Pro Val Ser 


Glu 










565 






570 575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys Ala Tyr Gin Lys Leu Cys 


Tyr 








580 








585 590 




lie 


His 


His 


He 


Met 


Gly 


Lys Val 


Pro Asp Ala Cys Thr Ala Cys 


Asp 






595 








600 


605 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu Gin 






610 








615 


620 





<210> 306 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 39 140 GCA GCC 



<400> 306 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 








20 






25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Ala Ala Gly Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 
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245 



Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 


Ala 






260 








265 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro 






275 






280 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 


Arg 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


Ala 


305 






310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 


Thr 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 


Glu 






340 








345 


Phe, 


Tyr 


Gly Cy s 


Val 


Asn Trp Thr 


Asn 




355 






360 




Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


He 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 


Ala 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


Asp 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 


Gly 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg 


Gly His 


Ser Leu 






530 








535 





<210> 307 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 279 



<400> 307 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 
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250 










255 




Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly Trp Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








3 65 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








428 


451 


GCC 


GCT 


GCC 






Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 - 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 
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Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lvs 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 




Ala 


Cvs 


Leu 








180 


Tif^n 


Thr 


His 


Val 






195 




r i. w 




Ser 


Aso 




210 






Met 


Glu 


T.eu 


Val 


225 








Gin 


Trp 


He 


Gin 




2V en 


OCX. 










260 

A w V 


Tie 


1'IC I— 










275 




XT JL V./ 


V CIX 


Glu 


Aso 




290 












Aso 


305 








Thr 


Lys 


Lys 


Phe 


-L ill. 


Thr 


Glv 


Lvs 








340 


Phe 

nit- 


Tvr 


Glv 


Cvs 






355 




Cys 


Val 


Asp 


Lys 




370 






Lvs 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


Tie 

-I* ^ w 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Ala 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 


530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 



He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Ala Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 
Met Gly Lys Val 



Tyr Arg 


Glv 


He 


Thr Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 






220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


ry r 


.LlC LA 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu Ala 


He 


Ala 


345 








Asn 


Glu 




rnc 


Trp Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


Ala 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro Asp 


Ala 


Cys 



Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 308 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 279 428 451 GCC GCT 
GCC 



<400> 308 




















Thr 


Ser Glu 


Lys 


Met 


Glu 

V—l 


Leu 


vax 


Gly 




Leu 


Val 


Asp 


Lvs 


Gly 


He 


1 








c 








10 








15 


Ala 


Gin 


TrD 


He 


m n 


V3-L. KJL 




Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn Ala 






d. u 










25 










30 




Ser 


Asn 


Ser 




Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










45 


Gly Gin 


Gin 


lie 


Met 


Ser 


Leu 




Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 




50 


















60 




Leu Glu 






Val 


Glu 




Tie 


Ser 


Ser 


Asn 


Ara 


He 


Tvr 

JL 


Lvs 

JL 


He 


Leu 


65 


















75 






Gly Trp 


80 


Asn 


Glv 


Tvr 




XT JL w 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Ala 














90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Glv 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 






115 








120 










125 


Phe Asn 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Asp 




130 






135 










140 




Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


145 






150 










155 






Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Arg 








165 










170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 






180 










185 










190 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 






195 










200 








205 


Phe Lys 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 




210 










215 










220 






Gin 


Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


225 






230 










235 






Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 








260 








265 










270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 






275 








280 










285 


Tyr Ala 


Asp 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 




290 










295 










300 




Leu Met 


Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


305 






310 










315 






Asn He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Cys 






325 








330 








335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 








340 








345 










350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






355 










360 








365 


Ala Cys 


Asp 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 
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370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 309 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 279 428 451 GCC GCT 
GCC 



<400> 309 



Thr 


Ala 


Gly 


Phe 


TVr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 . 










10 










15 




Glu 

W J* 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 

AT 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lvs 


Glu 


Tro 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 








Val 




Glu 




Arcr 


Arcr 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 






Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 


Ala 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Arg Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 








260 








265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


305 




310 










315 






Gly 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 
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370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


Val 






405 








410 










415 




lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val 


Ala 


Asp 


Gly 
430 


Asn 


Ser 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Ala 


Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 






515 










52 0 










525 








Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


















530 










535 





















<210> 310 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 279 428 451 GCC GCT GCC 



<400> 310 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 










55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 








135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Arg 








165 








170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 








Gin 


Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 








235 










240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ^ 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 311 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 125 237 600 GCG GCC GCG 
<400> 311 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Ala Pro Thr Leu 

115 120 * 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 * ' 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 ' 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Ala 

600 

Asp Leu Asp Asp 
615 



330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys , 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 312 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 125 237 600 GCG GCC GCG 



<400> 312 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


Asp 


Lys 


Gly 


He 


Ala 


Ser 


Glu 


Lys 


1 






5 






10 










15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 








30 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 




35 








40 








45 








He Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 


50 










55 




60 










Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 






75 








80 


Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 








85 








90 










95 




Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 








105 








110 
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Thr 


Thr 


Gly 


Lys 

-4 


Thr 


Asn He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp 


Trp 


145 










150 






LVS 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 








165 








Val 


Aso 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 








180 








185 


lie 

X- -I. w 


Val 

V UX 


Thr 

A, All 


Ser 


Asn 


Thr Asn 


Met 


Cys 






195 








200 






Thir 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 








260 








265 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






275 








280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




290 








295 






Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser 


Arg 


His 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 










325 








Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 








340 








345 


Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 






355 








360 




lie 


His 


His 


He 


Met 


Gly Lys 


Ala 


Pro 




370 








375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


385 










390 






<210> 313 












<211> 536 












<212> PRT 












<213> Artificial Sequence 






<220> 














<223> Mutant rep protein: rep68 


125 


<400> 313 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp 


Ser 






35 








40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val 


Ala 


Glu 




50 








55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser 


Tyr 


Phe 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 








i 


255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg Val Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






300 










Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 








• 




237 


600 


GCG 


GCC 


GCG 






Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


10 










15 




Phe 


Val Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 "* - 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala' Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 *" 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 314 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 125 237 600 GCG GCC GCG 
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<400> 314 
Met Glu Leu Val 
1 

Gin Trp He Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Ala Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu LeU 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 315 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 163 259 GCT GCG 
<400> 315 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Ala Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ala Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
4 85 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 



Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly lie 

Thr Arg Asn Gly 

140 

lie Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly lie 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 



Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 " " 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 * 615 620 

<210> 316 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 163 259 GCT GCG 
<400> 316 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 " 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 . 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ~ 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 * ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 
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Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
385 



Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys lie Phe Glu 
. 395 



Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 317 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 317 



Thr 


Ala 


Gly 


Pne 


Tyr 

c 




He 


Val 


1 
Glu 


His 


Leu 


Pro 


o 

Gly 


lie 


Ser Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




C ft 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp Ala 










165 








Ser 


Ala 


Cys 


Lieu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



163 259 


GCT 


GCG 










He Lys 


Val 


Pro 


Ser Asp 


Leu 




10 










15 




ber i?ne 


Val 


Asn 


Trp 


Val 


Ala 




25 








30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 






45 








Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


vai 




75 










SO 


Phe His 


Met 


His 


Val 


Leu 


Val 


(~* "1 
blU 


90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg 


Asn Gly Ala 


Gly Gly 


Gly 






140 










He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 










Asp Xiys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala Ala 


Leu Asp Asn Ala Gly 


Lys 


265 








270 






Pro Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






285 








Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




315 










320 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 
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355 








7 fin 

■J D \J 


Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


385 










390 




Val 


Asp Gin 


Lys 


Cys 


Lys Ser 


Ser 










405 






He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 


530 








535 





<210> 318 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 318 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 
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365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


• 

His 


Val 


Val 


Glu 


Val 




475 










A O A 

4 80 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








163 


<t r** 

259 


GCT 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Til a 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


jjys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 






175 


Val 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 

o o n 


Met 


Phe 


Lys 


Phe 



220 
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Glu 


Leu 


Thr Arg Arg 


225 






Glu 


Val 


Lys Asp Phe 






245 


Glu 


His 


Glu Phe Tyr 






260 


Pro 


Ser 


Asp Ala Asp 






275 


Ala 


Gin 


Pro Ser Thr 




290 




Arg 


Leu 


Ala Arg Gly 


305 







Leu Asp His Asp Phe Gly 
230 235 
Phe Arg Trp Ala Lys Asp 

250 

Val Lys Lys Gly Gly Ala 

265 

lie Ser Glu Pro Lys Arg 
280 

Ser Asp Ala Glu Ala Ser 

295 
His Ser Leu 
310 



Lys Val Thr Lys Gin 

240 

His Val Val Glu Val 

255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Val 

♦ 285 
lie Asn Tyr Ala Asp 
300 



<210> 319 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 319 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Ala 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 




Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 



17 127 189 GCG GCT GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Ala 


Leu 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 
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one 
















Thr 


Lys 


Lys Phe 


Gly 


jjys 






TVl -V— 

X IxJL 








325 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


Tie 

x xe 


AJla 


m ti 

uiU 






340 










j'tJ 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


x rp 




nSU 






355 








fin 




Cys 


Val 


Asp Lys 


Met 


Val 


±i.e 


Trp 


Trp 


370 






J / J 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 








"3 Q A 

390 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






405 










lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






420 










425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


530 








535 






Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg Met 


545 








550 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 








565 










Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 






580 










585 


lie 


His 


His lie 


Met 


Gly 


Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 




610 








615 
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<400> 320 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He Val 


He 


1 
Ala 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 










85 
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315 








320 


He 


Trp Leu 


Phe 


Gly Pro Ala 


330 








335 




nJLa 


He Ala 


His 


Thr 
350 


Val 


Pro 




Asn Phe 


Pro 


Phe 


Asn Asp 






365 








pi n 

ljj.ll 


Glu Gly Lys 


Met 


Thr 


Ala 




380 










.ueu 


Gly Gly Ser 


Lys 


Val 


Arg 




395 








400 


(jin 


He Asp 


Pro 


Thr 


Pro 


Val 








415 




AJLa 


Val He 


Asp 


Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Phe 


Gly Lys 
460 


Val 


Thr 


Lys 


Gin 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser He 


Asn 


Tyr Ala Asp 






525 








Val 


Gly Met 
540 


Asn 


Leu 


Met 


Leu 


Asn 


Gin Asn 
555 


Ser 


Asn 


He 


Cys 
560 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






590 






Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




605 








He 


Phe Glu 
620 


Gin 









127 


189 


GCG 


GOT 


GCG 






Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 
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Thr 


Thr 


Gly Val 


Lys 


Ser Met Val Leu 


Gly Arg Phe 


Leu Ser Gin 


He 








100 


105 






110 




Arg 


Glu 


Lys 


Leu 


He 


Gin Arg He Tyr Arg Gly He 


Glu Pro Ala 


Leu 




115 






120 






125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val Thr Lys Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 






135 




140 






Asn Lys 


Val 


Val 


Asp 


Glu Cys Tyr He 


Pro 


Asn Tyr 


Leu Leu Pro 


Lys 


145 










150 




155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 


Thr 


Asn Met 


Glu Gin Tyr 


Leu 








165 




170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr Glu Arg 


Lys 


Arg Leu 


Ala Ala Gin 






180 




185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin Thr Gin Glu Gin Asn Lys 


Glu Asn Gin Asn 






195 






200 






205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val lie Arg 


Ser 


Lys Thr 


Ser Ala Arg 


Tyr 




210 






215 




220 


Thr Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp Leu Val Asp 


Lys 


Gly He 


Lys 


225 








230 




235 


Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin Ala Ser 


Tyr 


He Ser 


Ala 








245 


250 




255 




Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 








260 




265 






270 




lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






275 






280 






285 




Pro Val 


Glu Asp 


He 


Ser Ser Asn Arg 


He 


Tyr Lys 


He Leu Glu 


Leu 




290 








295 




300 




Ala 


Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val Phe 


Leu Gly Trp 


305 










310 




315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn Thr 


He 


Trp Leu 


Phe Gly Pro 


Ala 






325 




330 




335 




Thr 


Thr 


Gly Lys 


Thr 


Asn He Ala Glu 


Ala 


He Ala 


His Thr Val 


Pro 








340 




345 






350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 




355 




360 






365 




Cys 


Val 


Asp 


Lys 


Met 


Val lie Trp Trp 


Glu 


Glu Gly 


Lys Met Thr 


Ala 


370 








375 




380 


Ser Lys Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He 


Leu Gly Gly 


Arg 


385 










390 




395 




400 


Val Asp 


Gin 


Lys 


Cys 


Lys Ser Ser Ala 


Gin 


He Asp 


Pro Thr Pro 


Val 








405 




410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 








420 




425 






430 




Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro Leu 


Gin Asp Arg 


Met Phe Lys 


Phe 






435 






440 






445 


Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe 


Gly Lys 


Val Thr Lys 




450 








455 




460 




Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp His 


Val Val Glu 


465 






470 




475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Gly 


Ala Lys 


Lys Arg Pro 


Ala 










485 




490 




495 


Val 


Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro 


Lys 


Arg Val 


Arg Glu Ser 








500 




505 






510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






515 






520 






525 




Arg 


Leu 


Ala Arg Gly 


His Ser Leu 










530 








535 
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<223> Mutant rep protein: rep78 350 



<400> 321 



11 IX 
T 


7\ 1 -J 




JTli.CS 


xyx 
5 


Glu 


Tie 


Val He 


X 
CsXU 


TJ -I n 

ill s 


Leu 




vjx v 


Tie 


Cor 
















25 


Lys 




irp 


UrXiX 


T iOi i 


IrX \J 


XT -L. 


*n>iJ jU/ w J» 




OS 










40 


Glu 




7V 1 •=» 

ax a 


T*> /-^ 

pro 


T £11 i 

xieu 


XI1X 


V CLX 


7X1 a Glu 














55 

_J -J 




Thr 


GJ.U 


irp 


Arg 


Arg 


Val 


Cay 
OCX 


T,vc 7A T jr» 


ob 








"7fl 
# VJ 






Gin 


pne 


pi,, 

blU 


xiys 


ijiy 


f2l ii 


cr q ~y~ 


Tin* ' OVus* 
l yi rue 








Q ^ 

Oj 








Tnr 


Tnr 


Gly 


vai 


juys 


OCX 




\7al T.eu 






i on 

X WW 








105 


Arg 


vj±U 


jjys 


Leu 


lie 


VjXIl 


7V »■«-! 


Tie T*v~r* 




113 










120 

-1- <o w 


Pro 


Asn 


Trp 


irne 


Til 

Aid 


Val 


XXIX 


Xiy a liix 












-!-—>—' 




Asn 


Lys 


vai 


vai 


ASp 


ulU 


v.ys 


x jf x x xc 










150 
j- -j <j 






Tnr 


Cj±n 


jrro 


blU 




Gl n 




TAT a r T > T*0 


















oer 


?v i =» 
a. j. a 


Lys 


ll€U 


7\ en 


ucu 


Thr 


Glu Arcr 














185 


T.A1 1 


J.I1X 


XX -L £» 


Val 




Gin 


Thr 


Gin Glu 






195 










200 


rXO 




OCX 




A I -a 


XT _I_ <-J 


Val 


Tie Ara 




J- \j 










215 




i v iet. 




T.c*i i 
LicU 


V»l 


gi v 


xxp 




Val A ST) 












230 






f2l r-i 


irp 


Tl f» 

xxc 


m n 


Gl ii 




Gin 


Ala Ser 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 








260 








265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 



PC17IB02/04087 



-377- 



428 


GCT 


GCT 










Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 

X> lAVw 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asd 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


TjPii 

JJ w UL 


Gin 


Arg Asp 


Phe 


Leu 






60 












Glu 


Ala 


Leu 


Phe 


Phe 


Val 




/ —j 










80 


His 


Met: 


His 


Val 


Leu 


Val 


Glu 

w M 












95 




Glv 




Phe 


Leu 


Ser 


Gin 


He 










110 






«xy 


Glv 


He 


Glu 


Pro 


Thr 


Leu 








125 








7A m 


Sen 
noil 


Gly Ala Gly Gly 


Glv 






140 










riu 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lvs 




133 








160 

X w V 


X I IX 




Met 


Glu Gin Tyr 




X / \J 










175 








Leu 


Val 


Ala 


Gin 


His 








190 






Gin 

A* 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lvs 


Thr 


Ser Ala Arg 


Tyr 




220 










TjVS 


Glv 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tvr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 












255 




Ala 


Leu 


Asp Asn Ala Gly 


Lys 










270 






Aso 


Tvr 


Leu 


Val 


Gly Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


lie 


Ala 


His 


Ala 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


Ala Asp Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 
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450 










455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 
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<400> 322 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



225 230 
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460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cvs 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Tjvs 


Ala 


Tvr 


Gin 


Lvs 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Aso 


Ala 


Cvs 


Thr 


Ala 


Cys 


Asp 










605 








Cvs 


He 


Phe 


Glu 


Gin 












620 










350 


428 


GCT 


GCT 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 

** 


Gin 


Gin 








60 










Arcr 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


Ala 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 
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Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 










245 






Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


305 








310 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 










325 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 




<210> 323 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: rep68 


<400> 323 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


1 








5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He 




115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr 


145 










150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin 






195 








200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He 




210 










215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin Ala 



-379- 



Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu Ala 


Ser 


He Asn Tyr Ala Asp 






300 










His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Met Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys He 


Phe 


Glu 


Gin 








395 













350 428 


GCT 


GCT 








He Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 








15 




Ser Phe 


Val 


Asn Trp Val 


Ala 


Glu 


25 






30 




He 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 






45 






Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 






125 






Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




140 








He Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 






160 


Trp Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


170 








175 


His 


Arg Lys 


Arg 


Leu 


Val Ala 


Gin 


185 






190 






Glu Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 








205 






Arg Ser 


Lys 


Thr 


Ser Ala Arg Tyr 


220 








Asp Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


235 








240 


Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 
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245 



Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys . 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


530 










535 





<210> 324 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 324 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 
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250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


Ala 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 


■ 


Pro 


Lys 


Arcr 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








350 


428 


GCT 


GCT 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


HIS 


Ala 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn Ser 






195 










200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Thr Arg Arg Leu Asp His Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 










230 










235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 










Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


















305 










310 






















<210> 325 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 
























GCC 






<223> Mutant rep protein: rep 78 54 


338 


495 


GCC 


GCC 






<400> 325 
























Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 








70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 






Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly 


Ala Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 
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195 










200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


lie 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin Glu Asp 


Gin Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





<210> 326 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



-382- 



205 



Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 






235 








240 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 








365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








A A C 

445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 









620 



<220> 

<223> Mutant rep protein: rep52 54 338 495 GCC GCC GCC 
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<400> 326 








Met Glu 


Leu Val Gly Trp 


Leu 


Val 


1 


5 








Gin Trp 


He Gin Glu Asp 


Gin 


Ala 




20 








Ser Asn 


Ser Arg Ser 


Gin 


He 


Lys 




35 






40 


lie Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


50 






55 




Pro Val 


Glu Asp He 


Ser 


Ser 


Asn 


65 




70 






Asn Gly 


Tyr Asp Pro Gin Tyr Ala 


85 








Thr Lys 


Lys Phe Gly Lys Arg Asn 




100 








Thr Ala 


Gly Lys Thr 


Asn 


He 


Ala 




115 






120 


Phe Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


130 






135 




Cys Val 


Asp Lys Met 


Val 


He 


Trp 


145 




150 






Lys Val 


Val Glu Ser 


Ala 


Lys 


Ala 


165 








Val Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 




180 








He Val 


Thr Ser Asn 


Thr 


Asn 


Met 




195 






200 


Thr Thr 


Phe Glu His 


Gin 


Gin 


Pro 


210 






215 




LjXu Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 




230 






Glu Val 


Lys Asp Phe 


Phe 


Arg 


Trp 




245 








Glu His 


Glu Phe Tyr Val 


Lys 


Lys 




260 








Pro Ser 


Asp Ala Asp 


He 


Ser 


Glu 




275 






280 


Ala Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


290 






295 




Arg Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


305 




310 






Phe Pro 


Cys Arg Gin Cys 


Glu 


Arg 




325 








Phe Thr 


His Gly Gin Lys Asp 


Cys 




340 








Ser Gin 


Pro Val Ser 


Val 


Val 


Lys 




355 






360 


He His 


His He Met 


Gly 


Lys 


Val 


370 






375 




Leu Val 


Asn Val Asp 


Leu Asp Asp 


385 




390 






<210> 327 








<211> 536 








<212> PRT 








<213> Artificial Sequence 




<220> 










<223> Mutant rep protein: rep 6 8 



Asp 


Lys 


Gly He Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 










45 




Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 






75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 




155 






160 


He 


Leu 


Gly 


Gly Ser 


Lys Val. Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




250 






255 


Gly Gly Ala 


Lys 


Lys 


Arg Ala Ala 


265 










270 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 










285 




Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








300 






His 


Val 


Gly 


Met 


Asn 


Leu Met Leu 






315 






320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn lie Cys 




330 








335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser Glu 


345 








350 


Lys Ala Tyr 


Gin 


Lys 


Leu Cys Tyr 










365 




Pro Asp Ala 


Cys 


Thr 


Ala Cys Asp 








380 






Cys 


He 


Phe 


Glu 


Gin 






395 
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<400> 327 
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Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie Val 


He 


1 

Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser Asp 


Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val Ala 


Glu 




50 










55 


Ala 


Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser Lys 


65 








70 




Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg lie 


Tyr 




115 








120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr 


He 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin 


Glu 






195 








200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val lie 


Arg 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


Asp 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin Ala 


Ser 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie Lys 


Ala 








260 








265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser Asn Arg 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 










325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


lie Ala 


Glu 






340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr 


Asn 




355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie Trp 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu His 


Gin 


Gin Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His 


Asp 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 


465 








470 




Gly 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 
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Lys 


Val 


Pro 


Ser 


Asp Leu 


Asp 


10 








15 




Phe 


Val 


Asn 


Trp 


Val Ala 


Glu 










30 




Asp 


Met 


Asp 


Leu 


Asn Leu 


He 






45 






Lys 


Leu 


Gin 


Arg 


Asp Phe 


Leu 






60 








Pro 


Glu 


Ala 


Leu 


Phe Phe 


Val 




75 








80 


His 


Met 


His 


Val 


Leu Val 


Glu 


90 








95 




Gly 


Arg 


Phe 


Leu 


Ser Gin 


He 








110 




Arg 


Gly 


He 


Glu 


Pro Thr 


Leu 




125 






Arg 


Asn Gly 


Ala Gly Gly Gly 




140 








Pro 


Asn 


Tyr 


Leu 


Leu Pro 


Lys 




155 






160 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


110 








175 




Lys 


Arg 


Leu 


Val 


Ala Gin 


His 








190 




Gin 


Asn 


Lys 


Glu 


Asn Gin 


Asn 






205 






Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




220 








Lys 


Gly 


lie 


Thr 


Ser Glu 


Lys 


235 








240 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


250 








255 




Ala 


Leu Asp 


Asn Ala Gly Lys 










270 




Asp 


Tyr 


Leu 


Val Gly Gin Gin 




285 






He 


Tyr 


Lys 


He 


Leu Glu 


Leu 






300 








Ser 


Val 


Phe 


Leu Gly Trp Ala 




315 








320 


lie 


Trp 


Leu 


Phe 


Gly Pro Ala 


330 






335 




Ala 


lie 


Ala 


His 


Thr Val 


Pro 










350 




Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 






Glu 


Glu Gly 


Lys 


Met Thr 


Ala 






380 








Leu 


Gly Gly 


Ser 


Lys Val 


Arg 




395 








400 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


410 






415 




Ala 


Val 


He 


Asp Gly Asn 


Ser 










430 




Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




460 








Lys 


Asp 


His 


Val 


Val Glu 


Val 


475 








480 


Gly 


Ala 


Lys 


Lys Arg Ala 


Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 328 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 328 



Met 


Glu 


Leu Val 


Gly 

e 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He Gin 


Glu Asp 


Gin 


Ala 




20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 






100 










Thr 


Ala 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu Ala Arg 


Gly His 


Ser 


Leu 


305 








310 
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Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 


Ala 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


265 








270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 



300 



<210> 329 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 329 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lvs 


Glu 

w -A- M 


Tro 

-*w 


Glu 


Leu 


Pro 


Pro 


Asp 

Mm 




35 










40 


Glu 

"W* 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Tro 


Arq 


Arg 


Val 


Ser 


Lys 

mm 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lvs 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 

mm 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 

mm 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 
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350 420 GCT GCC 



He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






15 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 


25 








30 


Ser Asp 


Met 


Asp 


Leu Asn Leu He 










45 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe Leu 






60 




Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 






75 




80 


Phe 


His 


Met 


His 


Val Leu Val Glu 




90 






95 


Leu Gly 


Arg 


Phe 


Leu Ser Gin He 


105 








110 


Tyr Arg 


Gly 


He 


Glu Pro Thr Leu 










125 


Thr Arg 


Asn Gly 


Ala Gly Gly Gly 








140 




He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 


185 








190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 








205 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 




Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


235 




240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 










285 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 








300 




Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 




320 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




330 




335 


Glu 


Ala 


He 


Ala 


His Ala Val Pro 


345 








350 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 










365 


Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 






380 




He 


Leu 


Gly Gly 


Ser Lys Val Arg 






395 




400 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp Arg 


Met Phe Lys Phe 
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435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His Gly Gin Lys Asp 


Cys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






580 






He 


His 


His He Met 


Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 




615 





<210> 330 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 330 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 
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445 



Asp 


Phe 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 
540 


Asn 


Leu 


Met 


Leu 


Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 









620 



350 


420 


GCT 


GCC 




Asp 


Lys 


Gly 


He Thr Ser Glu 


Lys 


10 




15 




Ser 


Tyr 


He 


Ser Phe Asn Ala 


Ala 


25 




30 




Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








45 




Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






60 




Arg 


He 


Tyr 


Lys He Leu Glu 


Leu 




75 




80 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 




90 




95 


Ala 


Thr 


He 


Trp 


Leu Phe Gly Pro 


105 




110 




Glu 


Ala 


He 


Ala His Ala Val 


Pro 








125 




Asn 


Glu 


Asn 


Phe Pro Phe Asn 


Asp 








140 




Trp 


Glu 


Glu 


Gly Lys Met Thr 


Ala 




155 




160 


He 


Leu 


Gly 


Gly Ser Lys Val 


Arg 




170 


175 


Val 


Ala 


Gin 


He 


Asp Pro Thr Pro 


185 






190 




Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






205 




Leu 


Gin 


Asp 


Arg Met Phe Lys 


Phe 



220 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


225 










230 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly 








260 






265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro 






275 








280 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 


His 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 










340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lvs 






355 








360 




lie 


His 


His 


lie 


Met 


Gly 


Lys Val 


ri. u 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


385 










390 






<210> 331 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


350 


<400> 331 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


65 • 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu 








100 








105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg He 


Tyr 




115 








120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys 


Thr 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr 


He 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin 


Glu 






195 








200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He 


Arg 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


Asp 
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Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




235 










24 0 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




pi,. 

VaXy 


i\± 3. 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He Asn Tyr Ala Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 

**** 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 












• 

420 


GCT 


GCC 










Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn 


Gly Ala Gly Gly Gly 




140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 










175 


His 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 








Gin 


ill 

Trp 


He 


Gin 


Ser 


Asn 


Ser Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu Asp 




290 






Asn 


Gly 


Tyr Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thx 


Gly Lys 








340 


Phe 


Tvr 


Gly Cys 






355 






Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ala 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 









230 






Glu Asp 


Gin 


Ala 


245 








Ser 


Gin 


lie 




Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


l±e 




Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Gly His 


Ser 


Leu 






535 









235 


Ser 


Tyr 


He Ser 




250 




Ala 


Ala 


Leu Asp 


265 






Pro 




TVr Leu 


Arg 


He 


Tyr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 






380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 



240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Ala Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 332 

<211> 312 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 350 420 GCT GCC 



<400> 332 




Met Glu 


Leu 


Val 


1 






Gin Trp 


He 


Gin 




20 


Ser Asn 


Ser 


Arg 




35 




He Met 


Ser 


Leu 


50 






Pro Val 


Glu 


Asp 


65 






Asn Gly 


Tyr 


Asp 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 







Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 
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Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 






He 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 


His 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 








265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 




305 










310 








<210> 333 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


189 


<400> 333 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 
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He 


Trp 


Leu 


Phe Gly Pro Ala 








110 






Ala 


He 


Ala 


His 


Ala 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lvs 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










197 


518 


GCG 


GCG 


GCA 






Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn Gly 


Ala Gly Gly Gly 






140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 
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180 



Leu 


Thr 


His 


Val 


Ala Gin 


Thr Gin 






195 






200 


Pro 


Asn Ser Asp Ala Pro 


Val He 




210 








215 


Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val 


225 








230 




Gin 


Trp 


He 


Gin Glu Asp 


Gin Ala 








245 




Ser 


Asn 


Ser 


Arg 


Ser Gin 


He Lys 








260 






lie 


Met 


Ser 


Leu Thr Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He Ser 


Ser Asn 




290 








295 


Asn 


Gly Tyr Asp 


Pro Gin 


Tyr Ala 


305 








310 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 








325 




Thr 


Thr Gly Lys 


Thr Asn 


He Ala 








340 






Phe 


Tyr Gly Cys 


Val Asn 


Trp Thr 






355 






360 


Cys 


Val 


Asp 


Lys 


Met Val 


He Trp 


370 








375 


Lys 


Val 


Val 


Glu 


Ser Ala 


Lys Ala 


385 








390 




Val 


Asp 


Gin 


Lys 


Cys Lys 


Ser Ser 








405 




He 


Val 


Thr 


Ser 


Asn Thr 


Asn Met 








420 






Thr 


Thr 


Phe 


Glu 


His Gin 


Gin Pro 






435 






440 


Glu 


Leu Thr Arg Arg Leu 


• 

Asp His 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe Phe 


Arg Trp 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr Val 


Lys Lys 










485 




Pro 


Ser Asp 


Ala 


Asp He 


Ser Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr Ala 


Asp Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys Cys 


Ser Arg 


530 








535 


Phe 


Pro Cys Arg Gin Cys 


Glu Arg 


545 








550 




Phe 


Thr His Gly Gin Lys 


Asp Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser Val 


Val Lys 








580 






He 


His 


His 


He 


Met Gly 


Lys Val 






595 




600 


Leu 


Val 


Asn 


Val 


Asp Leu 


Asp Asp 




610 








615 



<210> 334 

<211> 397 

<212> PRT 

<213> Artificial Sequence 



185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


lyr 






220 










Asp 


Lys 


Gly 
235 


He 


Thr 


Ser 


Glu 


Lys 
240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Til— . *m. 

Pne 










445 








Asp 


Phe 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 
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<220> 

<223> Mutant rep protein: rep52 



<400> 334 



Met 


Glu 


Leu 


Val 


Gly Trp 
5 


Leu Val 


1 
Gin 


Trp 


lie 


Gin 


Glu Asp 


Gin Ala 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 






35 






40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 




50 










55 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 


65 










70 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 






100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 








180 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 






195 








200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 




210 










215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ala 


Asp Ala 




290 










295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


lie 


His 


His 


He 


Met 


Gly 


Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 





<210> 335 
<211> 536 
<212> PRT 

<213> Artificial Se<juence 
<220> 



189 


197 


518 


GCG 


GCG 


GCA 


Asp 


Lys Gly 


He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 




155 






160 


He 


Leu Gly 


Gly 


Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin Asp 


Arg Met 


Phe Lys Phe 








220 






Asp 


Phe Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




250 








255 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro Ala 


265 










270 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 










285 




Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








300 






His 


Val 


Gly 


Met 


Asn 


Leu Met Leu 






315 






320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn He Cys 




330 








335 


Leu 


Glu Cys 


Phe 


Pro 


Val Ser Glu 


345 










350 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys Tyr 








365 




Pro 


Asp 


Ala 


Cys 


Thr 


Ala Cys Asp 








380 






Cys 


He 


Phe 


Glu 


Gin 






395 
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<223> Mutant rep protein: rep68 189 197 518 GCG GCG GCA 
<400> 335 

Thr Ala Gly Phe Tyr 

1 5 
Glu His Leu Pro Gly 

20 

Lys Glu Trp Glu Leu 
35 

Glu Gin Ala Pro Leu 
50 

Thr Glu Trp Arg Arg 
65 

Gin Phe Glu Lys Gly 

85 

Thr Thr Gly Val Lys 

100 

Arg Glu Lys Leu He 
115 

Pro Asn Trp Phe Ala 
130 

Asn Lys Val Val Asp 
145 

Thr Gin Pro Glu Leu 

165 

Ser Ala Cys Leu Asn 

180 

Leu Thr His Val Ala 
195 

Pro Asn Ser Asp Ala 
210 

Met Glu Leu Val Gly 
225 

Gin Trp He Gin Glu 

245 

Ser Asn Ser Arg Ser 

260 

He Met Ser Leu Thr 

275 - 
Pro Val Glu Asp He 
290 

Asn Gly Tyr Asp Pro 
305 

Thr Lys Lys Phe Gly 

325 

Thr Thr Gly Lys Thr 

340 

Phe Tyr Gly Cys Val 
355 

Cys Val Asp Lys Met 
370 

Lys Val Val Glu Ser 
385 

Val Asp Gin Lys Cys 

405 

He Val Thr Ser Asn 

420 

Thr Thr Phe Glu His 
435 

Glu Leu Thr Arg Arg 
450 



Glu 


He 


Val 


He 


Lys Val Pro Ser Asp 


Leu Asp 










10 


15 




He 


Ser Asp 


Ser 


Phe Val Asn Trp Val 


Ala 


Glu 








25 


30 






Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 


lie 






40 




45 






Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Phe 


Leu 




55 






60 






Val 


Ser 


Lys 


Ala 


Pro Glu Ala Leu Phe 


Phe 


Val 


70 






75 




80 


Glu 


Ser 


Tyr 


Phe 


His Met His Val Leu 


Val 


Glu 








90 


95 




Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser 


Gin 


He 








105 


110 






Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro 


Thr 


Leu 


• 


120 




125 






Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




135 




140 






Glu 


Cys 


Tyr 


He 


Pro Asn Tyr Leu Leu 


Pro 


Lys 


150 




155 




160 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met Glu Gin 


Tyr 


Leu 






170 ' 


175 




Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Ala Ala 


Gin 


His 








185 


190 






Gin 


Thr 


Gin 


Glu 


Gin Asn Lys Glu Asn 


Gin 


Asn 






200 




205 






Pro 


Val 


He 


Arg 


Ser Lys Thr Ser Ala 


Arg 


Tyr 




215 




220 






Trp 


Leu 


Val 


Asp 


Lys Gly He Thr Ser 


Glu Lys 


230 






235 




240 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe Asn 


Ala 


Ala 








250 


255 




Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn Ala 


Gly 


Lys 






265 


270 






Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin 


Gin 




280 




285 






Ser 


Ser 


Asn 


Arg 


He Tyr Lys He Leu 


Glu 


Leu 




295 






300 




Ala 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu Gly Trp 


310 






315 




320 


Lys 


Arg Asn 


Thr 


He Trp Leu Phe Gly 


Pro 


Ala 








330 


335 




Asn 


He 


Ala 


Glu 


Ala He Ala His Thr 


Val 


Pro 








345 


350 






Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro Phe 


Asn Asp 




360 




365 


Thr 


Ala 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys Met 




375 


380 


Val 




Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Arg 


390 






395 




400 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro Thr 


Pro 


Val 








410 


415 




Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly Asn 


Ser 








425 


430 




Phe 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 


Lys 






440 




445 




Gin 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr 


Lys 




455 




460 
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Glu Val Lys Asp Phe Phe Arg Trp 
465 * 470 

Glu His Glu Phe Tyr Val Lys Lys 

485 

Pro Ser Asp Ala Asp lie Ser Glu 

500 

Ala Gin Pro Ser Thr Ala Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 



Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 "* 510 
Glu Ala Ser lie Asn Tyr Ala Asp 

525 



<210> 336 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 189 197 518 GCG GCG GCA 



<400> 336 




Met 


Glu 


Leu 


Val 


1 








Gin Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 


305 









Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ala 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 



310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu- Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



WO 03/018820 



PCT/IB02/04087 



<210> 337 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 337 



Thr 


Ala 


Gly Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


. Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 



405 



-395- 



468 


516 


GCC 


GCG 










He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




"Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg Asn Gly 


Ala Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 
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lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Ala 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ala 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 




610 







Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 338 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 468 516 GCC GCG 

<400> 338 , „ T 

eu Val Glv Trt> Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 9S 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
He Leu Gly Gly Ser Lys Val Arg 

X70 I 75 
Ala Gin He Asp Pro Thr Pro Val 
185 190 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 
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195 










200 




Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


210 










215 






Glu Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


225 








230 








Glu Val 


Lys 


Ala 


Phe 


Phe Arg Trp 


Ala 






245 










Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 






260 










a V 

265 


Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 




275 










280 




Ala Gin 


Pro 


Ala 


Thr Ser Asp Ala 


Glu 


290 










295 






Arg Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


His 


305 








310 








Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 






325 










Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 






340 










345 


Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 




355 










360 




He His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


370 










375 






Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


385 








390 








<210> 339 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


468 


<400> 339 














Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 






5 










Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 




* 


20 








25 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


35 










40 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


50 










55 






Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 








70 








Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 








85 










Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


115 










120 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


130 








135 






Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 








165 










Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 




180 










185 


Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 




195 










200 
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205 








Gin Asp 


Arg 


Met 


Phe 


Lys 


irne 






220 










Phe 


Gly 


Lys Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 






365 








Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










He 


Phe 


Glu 


Gin 










395 












516 


GCC 


GCG 










Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Tfc 

Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


f% 1 mm 

GlU 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


ixe 








45 








Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg Asn 


Gly Ala 


Gly Gly 


Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



205 
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Pro 


Asn 


ber Asp 


J\XEL 


Pro 


Val 


lie 




210 








215 




m ft „ * - 

Met 


Glu 


Leu vaJL 


G_Ly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


XJ.e Gin 


GJLU 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie Lys 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


lie 


Trp 




370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Ala 


Phe 


Phe Arg Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ala 


Thr 


Ser Asp Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 








535 





Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 




235 








240 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 


265 








270 






Pro Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 










lie 


Leu 


Gly Gly 
395 


Ser 


Lys 


Val 


Arg 
400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He Asn Tyr 


Ala Asp 



525 



<210> 340 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 468 516 GCC GCG 



<400> 340 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 
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65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Ala 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ala 
290 

Arg Leu Ala Arg 
305 



70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 







75 


Ala 


ser 


vax irne 




90 




Thr 


He 


Trp Leu 


105 




Glu 


Ala 


He Ala 


Asn 


Glu 


Asn Phe 






140 


Trp 


Glu 


Glu Gly 






155 


He 


Leu 


Gly Gly 




170 




Ala 


Gin 


He Asp 


185 






Cys 


Ala 


Val He 


Leu 


Gin 


Asp Arg 






220 


Asp 


Phe 


Gly Lys 






235 


Ala 


Lys 


Asp His 




250 




Gly Gly 


Ala Lys 


265 






Pro 


Lys 


Arg Val 


Glu 


Ala 


Ser He 






300 



80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 341 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant -rep protein: rep78 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 341 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Ala 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Ala 

140 

He Pro Asn Tyr 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Ala Leu 
125 

Ala Gly Gly Gly 
Leu Leu Pro Lys 
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145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 ~ 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Ala Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 * 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 342 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 

Q ^ 

<223> Mutant rep protein: rep52 127 221 350 54 140 GCT 
GCA GCT GCC GCC 

Met°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 .40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 8° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 I 25 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 f " 150 155 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 343 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 343 



Thr 


Ala 


Gly 


Phe 


** 
1 








Glu 


His 


Leu 


Pro 








20 


Lys 

•* 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Ala 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 






Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 



405 



He Lys 


Val 


Pro 


10 






Ser Phe 


Val 


Asn 


25 






Ser Asp 


Met 


Asp 


Glu Lys 


Leu 


Gin 




60 


Ala Pro 


Glu 


Ala 




75 




Phe His 


Met 


His 


90 






Leu Gly 


Arg 


Phe 


105 






Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


Ala 






140 


He Pro 


Asn 


Tyr 




155 




Trp Thr 


Asn 


Met 


170 






Arg Lys 


Arg 


Leu 


185 






Glu Gin 


Asn 


Lys 


Arg Ser 


Lys 


Thr 






220 


Asp Lys 


Gly 


He 




235 




Ser Tyr 


He 


Ser 


250 






Ala Ala 


Leu 


Asp 


265 






Pro Asp 


Tyr 


Leu 


Arg He 


Tyr 


Lys 






300 


Ala Ser 


Val 


Phe 




315 




Thr He 


Trp 


Leu 


330 






Glu Ala 


He 


Ala 


345 






Asn Glu 


Asn 


Phe 


Trp Glu 


Glu 


Gly 




380 


He Leu 


Gly 


Gly 




395 




Ala Gin 


He 


Asp 


410 







Ser 


Asp 


Leu Asp 






15 




Trp 


Val 


Ala 


Glu 




30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Ala 


Leu 


125 








Ala 


Gly Gly Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ala 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 




335 




His 


Ala 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 
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He 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn 


Ser 








420 








425 




430 






Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 




445 








Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 






455 




460 










Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val Val 


Glu 


Val 


465 




470 






475 








480 


Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 






495 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 




510 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala Glu Ala Ser He Asn Tyr Ala 


Asp 






515 








520 




525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 








535 















<210> 344 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein rep40 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 344 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


1 








5 








10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










45 






He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 

55 


Ala 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 


145 










150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 






180 










185 










190 




He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


He 


Asp 
205 


Gly Asn 


Ser 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 


225 






230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 








245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 








260 








265 










270 
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Pro Ser Asp Ala Asp He Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 



Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



<210> 345 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 345 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



221 


285 


GCA 


GCG 








He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 










45 






Glu 


Lys 


Leu 


Gin 
60 


Arg Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 




110 






Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr Arg 


Asn Gly 


Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lys 


Glu Asn 


Gin 


Asn 










205 






Arg 


Ser 


Lys 


Thr 


Ala Ala Arg Tyr 




220 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


235 








240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 








270 






Pro Asp 


Tyr 


Leu 


Ala Gly 


Gin 


Gin 










285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 
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355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 






515 








520 


His 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


545 








550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys 








580 








585 


lie 


His 


His 


He 


Met 


Gly 


Lys Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 




610 










615 





<210> 346 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 



<400> 346 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 








85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 
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365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 








400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val He 


Asp 


Gly 


Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 








480 








Ara 


Pro 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




555 








560 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


570 






575 




Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






590 






Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




605 








He 


Phe Glu 


Gin 










620 










285 


GCA GCG 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Asp 


Tyr Leu 


Ala 


Gly 


Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 



140 
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Cys 


Val 


Asp 


Lys 


145 








Lys 




vaj. 




Val 


Asp 

mm 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 

mm* 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


3 05 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 347 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 347 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 



221 285 GCA GCG 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Vai Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 

105 * HO 
Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
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145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 





150 






Leu 


Gin 


Trp Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr Ala 




310 






Gly 


Lys 


Arg Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Gly His 


Ser 


Leu 






535 





155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Ala Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 348 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 221 285 GCA GCG 
<400> 348 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
15 10 15 
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Gin Trp 


lie 


Gin Glu Asp Gin 


Ala 


Ser 


Tyr 


He 








20 






25 






Ser 


Asn 


Ser 


Arg Ser 


Gin He 


Lys 


Ala 


Ala 


Leu 






35 






40 








lie 


Met 


Ser 


Leu Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr 




50 






55 






He 




Pro 


Val 


Glu 


Aso He 


Ser Ser 


Asn Arg 


Tyr 


65 






70 








75 


Asn Gly 


Tyr 


Aqn Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val 














90 




Thr Lys 


Lvs 


Ph^» f5lv 


Tivs ArQ 


Asn 


Thr 


He 


Trp 






i no 






105 




He 


Thr 


Thr 


Gly 


T»ve* "TVi t* 


Asn He 


Ala 


Glu 


Ala 






115 




120 




Glu 




Phe 


Tyr 


Gly 


Cys Val 


Asn Trp 


Thr 


Asn 


Asn 




130 




135 






Glu 


Glu 


Cys 


Val 


Asp 


Lys Met 


Val He 


Trp 


Trp 


145 




150 








155 


Lys 


Val 


Val 


Glu Ser 


Ala Lys 


Ala 


He 


Leu Gly 






165 








170 


He 


Val 


Asp 


Gin 


Lys Cys 


Lys Ser 


Ser 


Ala 


Gin 






180 






185 






lie 


Val 


Thr 


Ser Asn 


Thr Asn 


Met 


Cys 


Ala 


Val 






195 






200 








Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro 


Leu 


Gin Asp 




210 






215 










Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly 


225 






230 








235 


Glu 


Val 


Lys 


Asp Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 






245 








2 SO 




Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys 


Gly Gly Ala 








260 






265 






Pro 


Ser 


Asp 


Ala Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 






275 






280 








Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 




290 






295 










Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 








305 








310 











30 

Asp Asn Ala Gly Lys 
45 

Leu Ala Gly Gin Gin 
60 

Lys He Leu Glu Leu 

80 

Phe Leu Gly Trp Ala 

95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 

160 

Gly Ser Lys Val Arg 

175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
205 

Arg Met Phe Lys Phe 
220 

Lys Val Thr Lys Gin 

240 

His Val Val Glu Val 

255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Val 
285 

He Asn Tyr Ala Asp 
300 



<210> 349 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 23 495 GCT GCC 



50 

Thr Gli 
65 



Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




5 










10 










15 


Glu 


Leu 


Pro 


Gly 


He 


Ala 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 




20 








25 










30 




He 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


35 










40 










45 




Phe 


Leu 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 










55 










60 








Val 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


70 










75 










80 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




85 










90 










95 


He 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 
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100 105 HO 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 * 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 * 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 
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Ile His His He 
595 

Leu Val Asn Val 
610 



Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Thr Ala Cys Asp 

605 

Gin 



<210> 350 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 23 495 GCT GCC 



<400> 350 








Val 


Met 


Glu 


Leu Val 


Gly Trp 
5 


Leu 


± 

Gin Trp 


He Gin 


Glu Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 








70 




Ala 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 






85 








Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 




180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 


His 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 




290 








295 




Arg Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His Gly Gin Lys Asp 


Cys 






340 










Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 




355 








360 


He 


His 


His He 


Met 


Gly Lys 


Val 



Asp 


jjys 


Gly He Thr Ser Glu Lys 








15 






Tyr 


He Ser Phe 


Asn 


Ala 


Ala 


25 




30 






Ala 


AJ.a 


Leu Asp Asn Ala Gly Lys 






45 








i*ro 


ASp 


Tyr Leu Val Gly Gin Gin 




60 








TV v 

Arg 




Tyr Lys He 


Leu 


Glu 


Leu 




75 






80 


Ala 


ber 


Val Phe Leu Gly 


Trp 


Ala 




90 






95 




Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 


105 




110 


Val 




Glu 


Ala 


He Ala His 


Thr 


Pro 






125 








Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 






140 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 






160 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




170 




175 


Val 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


185 






190 






Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 




205 








Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






220 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




235 






240 


Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




250 




255 


Ala 


Gly 


Gly 


Ala Lys Lys 


Arg 


Ala 


265 






270 




Val 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 






285 








Glu 


Ala 


Ser He Asn Tyr Ala Asp 






300 








His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 






315 






320 


Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 




365 








Pro 


Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 
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370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 351 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 351 



J. IlX 


TO -» 
•rt-J- ci 






J; 
C 


Glu 


He 


Val 


X 
bill 


nib 


T .<=ki i 
lieu 


JT J. 


Glv 


He 


Ala 


Asp 








20 










Lys 


Glu 


Tm 


Glu 


Leu 


Pro 


Pro 


Asp 














40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 




Arn 


Val 


Ser 


Lvs 


65 








70 






Gin 


Phe 


Glu 


TjVS 


Glv 


Glu 

-^m Si» 


Ser 


Tyr 


















Thr 


Thr 


Glv 


Val 


Lvs 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 





380 

Cys He Phe Glu Gin 
395 



23 495 GCT GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 

*• 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 
— > 










30 










Met 


Aso 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lvs 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 

a*, a 


Pro 


Glu 

75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 








Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 



380 
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Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 




405 








lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 






535 





<210> 352 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 352 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg 


Met Phe 


Lys 


Phe 








445 






Asp 


Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




460 








Ala 


Lys 


Asp His 


Val Val 


Glu 


Val 




475 






480 


Gly 


Gly 


Ala Lys 


Lys Arg 


Ala 


Ala 


490 






495 




Pro 


Lys 


Arg Val 


Arg Glu 


Ser 


Val 


505 




510 






Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 



525 



23 495 GCT GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 






175 


Val 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 
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245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 353 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 
GCC GCC 



<400> 353 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



20 54 420 495 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








lio 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn 


Gly 
140 


Ala 


Gly 


Gly 


Gly 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 
315 


Phe 


Leu 


Gly 


Trp 


Ala 
320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 
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325 








330 






335 


TTrr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 








340 








345 








350 


Phe 


Tvir 


Gly Cys 


Val 


Asn Tro 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




355 








360 








365 








Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr Ala 


370 




375 








380 






Xiy o 


Val 


Val 


Glu 


Ser 


AT a Lvs 


Ala 


He 

mlm \m* 


Leu 


Glv Glv 


Ser 


Lys Val Arg 


O O _J 










390 








395 




400 


v aX 


TV e« t"« 
nbp 


Gin 


Lys 


Cys 
405 


T>vfi Ser 




Ala 

X*^L t4 


Gin 
410 


lie Asn 


Pro 


Thr Pro Val 
415 


J. xe 


Val 


Thr 


Ala 


Asn 


TVi v* Ran 




w Jr o 


Ala 


Val Tie 


Asp Gly Asn Ser 








420 








425 








430 




X I IX 


Phe 
435 


Glu 


His 


m n filn 

VJ-L ± X. -1-11 


Pro 
440 


AJ w u 


Gin 




Met 
445 


Phe Lys Phe 


CjXXX 


T / — v -\ « 

jjeu 


Thr 


Arg Arg 


Leu Asp 


nxb 


nop 


.file 




Val 


Thr Lys Gin 




450 








455 








460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 


465 










470 








475 




480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val Lys 


Lys 


Gly 


Gly 
490 


Ala Lys 


Lys 


Arg Ala Ala 
495 


Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 








500 








505 








510 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser Asp 


Ala 
520 


Glu 


Ala 


Ser He 


Asn 
525 


Tyr Ala Asp 


Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys Ser 
535 


Arg 


His 


Val 


Gly Met 
540 


Asn 


Leu Met Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn He Cys 


545 






550 








555 




560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 










565 








570 






575 


Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 








580 






585 








590 


lie 


His 


His 
595 


lie 


Met 


Gly Lys 


Val 
600 


Pro 


Asp 


Ala Cys 


Thr 
605 


Ala Cys Asp 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 





<210> 354 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 20 54 420 495 GCC GCC 
GCC GCC 



<400> 354 
























Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 






5 










10 








15 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 




20 










25 










30 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 




35 










40 










45 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 


50 










55 










60 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 








75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






85 










90 








95 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 



WO 03/018820 



PCT/IB02/04087 



-415- 



100 



± 111 


-L XJUL 


Glv 


XJjr O 


Thr 


Asn 


He 


Ala 






-L -L -J 










120 


■p Vi f^> 


Tyr 


Glv 


Cvs 


Val 


Asn 


Trp 


Thr 




X j u 








135 




Lys 


Va 1 


Asp 




Met 


Val 


He 


Trp 


145 










150 






Lys 


Vdl 


Vdl 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Tnr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Tnr 


ipne 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 







<210> 355 
<211> 536 * 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
GCC GCC 



<40O> 355 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 



105 






110 






Glu Ala 


He Ala 


His 
125 


Thr 


Val 


Pro 




Asn Phe 
140 


Pro 


Phe 


Asn 


Asp 




Glu Glv 


Lys 


Met 


Thr 


Ala 










160 

\J 


11c UCU 


Glv Glv 

VJXjr V5Xjf 


Ser Lys 


Val 


Ara 


170 
i t \j 








175 






Tip acn 


Pro 


Thr 


Pro 


Val 


185 




190 






UyS Ala 


vai ne 


Asp 


Gly 




Qa-r- 
*— > ^ -1- 




205 








t,qi i fill y~\ 


220 


Met 


Phe 


Lvs 


Phe 


ASp rile 


vjiy iiys 


Val 


Thr 




Gin 


235 








240 


Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Ala 


Ala 


265 






270 






Pro Lys 


Arg- Val 


Arg 


Glu 


Ser 


Val 




285 








Glu Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 


His Val 


Gly Met 
315 


Asn 


Leu 


Met 


Leu 
320 


Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


365 








Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 


380 










Cys He 


Phe Glu 


Gin 








395 











20 54 420 495 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 








Val 
80 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 










Arg 


Glu 


Lys Leu 


lie 


Gin Arg 


Tip* 




115 








i 90 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 






■n "5 rt 
130 






135 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


iyr 


145 






150 




Ala 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 








165 








Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








"> A A 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 






215 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








lie 


Val 


Thr Ala 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 






470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


lie 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


530 








535 





<210> 356 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



105 




110 






Tvr Arcr Glv He 


Glu 


Pro 


Thr 


Leu 


125 








TVit* At*ct Ash Glv 

nix nx^j nou vj^jf 


Ala Gly 


Glv 


Gly 


140 










Tl p pro Asn Tvr 

±.J.s£ rXU rz.*->\ X j. jr J. 


Leu 


Leu 


Pro 


Lvs 


155 








160 


ii^J XllL. Aoll HCL 


Glu 


Gin 


Tvr 


Leu 


1 70 






175 




Tt -y-/-Y T .tt-ct At~CT Til^ll 


Val 


Ala 


Gin 


His 


185 




190 






uiu (sin Asn Jjys 


Glu 
205 


Asn 


VJlli 


A CJTI 

noil 


Arg oer jjys xixi 


Ser 


Ala 




Tvr 


\J 










ASp Jjys <~3-Ly lie 


Thr 


Ser 


Glu 

wl U. 


Lvs 










240 


bci iyr lie ocx. 


Phe 


Asn 


Ala. 

li JL W 


Ala 


9 ^O 






255 




Aia a j. a jjeu Asp 


Asn 


Ala 


VJJ» jr 


TjVS 


265 




270 






Fro Asp iyr lieu 


Val 


Gly 


VJlll 


Gin 


285 








Arg lie iyr juys 


He 


Leu 


val vi 




3O0 

J V/ U 










Aid ocl Vol lr lit: 


Leu Gly 


Tm 


Ala 


315 








320 


xnr lie irp jjcu 


Phe Gly 


XT A. 


Ala 


330 






335 




vjIU Ala lie *^x» 


His 


Thr 


Val 


Pro 


345 




350 






Asn uiu Asn jfiie 


Pro 
365 


Phe 


Asn 




Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


380 










He Leu Gly Gly 


Ser Lys 


Val 


Arg 


3 95 








400 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Cys Ala Val He 


Asp Gly 


Asn 


Ser 


425 




430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


445 








Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Ala Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 


490 






495 




Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn 
525 


Tyr 


Ala 


Asp 
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<220> 

<223> Mutant rep protein: rep40 20 54 420 495 GCC GCC 
GCC GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 "* ~ 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ~ 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 357 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 612 GCG GCG 
<400> 357 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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vjXU 




7\ 1 -a 




Leu 


Thr 


Val 


Ala 














55 




TV, -r- 


VjIU 






Arg 


Val 


Ser Lys 


O O 










70 








rxle 


pi n 




Gly Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


vai 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Pne 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 










165 








Ser 


TV "I — 

Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


















Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


m 

Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








o ^ /\ 

260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






& I -5 










280 


Pro 


val 


G1U 


ASp 


He 


Ser 


Ser 


Asn 




z y u 










295 




Asn 




iyr 




Pro 


Gin 


Tyr 


Ala 


"3 A C 










310 






Thr 


Lys 


jjys 


Jrne 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


inr 


taxy 


jjys 


Thr 


Asn 


He 


Ala 


















Pne 


Tyr 


taiy 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 



Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




60 








Ala 


Pro 


Glu Ala Leu 


Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His Val 


Leu 


Val 


Glu 




90 






95 




Leu Gly 


Arg Phe Leu 


Ser 


Gin 


He 

-Lr J^. 


105 






110 






Tyr Arg 


Gly He Glu 


Pro 


Thr 








125 








Thr Arg 


Asn Gly Ala Gly Gly 








140 








He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


uy *j 






155 






160 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 

J—J U vV 


170 






175 




Arg 


Lys 


Arg Leu Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 








205 








Arg 


Ser 


Lys Thr Ser 


Ala 


Arg 


Tvr 




220 








Asp 


Lys 


Gly He Thr 


Ser 


Glu 


JJIjr >S 






235 






240 

•w n w 


Ser 


Tyr 


He Ser Phe 


Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp Asn Ala Gly 


L»vs 


265 






270 






Pro Asp 


Tyr Leu Val 


Gly Gin 


Gin 






285 








Arg 


He 


Tyr Lys He 


Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe Pro 


Phe 


Asn 


Asp 






365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 








He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Ala Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






525 








His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 
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530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Ala 


Asp 


Leu Asp 


Asp 




610 








615 





<210> 358 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 358 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 













540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 











412 


612 


GCC 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




235 










240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Ala Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 359 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 412 612 GCC GCG 

35 iv Ph^ Tvr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu He 
40 " 45 

Ala Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Lys Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Tyr Phe His Met His Val Leu Val Glu 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin He 

105 HO 
He Tyr Arg Gly He Glu Pro Thr Leu 
120 125 
Lys Thr Arg Asn Gly Ala Gly Gly Gly 

140 

Tvr He Pro Asn Tyr Leu Leu Pro Lys 

155 160 
Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 I 75 
Glu Arg Lys Arg Leu Val Ala Gin His 

185 ~ 190 

Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 
He Arg Ser Lys Thr Ser Ala Arg Tyr 

220 

Val Asp Lys Gly He Thr Ser Glu Lys 

235 240 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 
280 285 
Asn Arg He Tyr Lys He Leu Glu Leu 

300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 

315 320 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


1 








5 






Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Lys 


Glu Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 








70 




Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Thr Thr Gly Val 


Lys 


Ser 


Met 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 










Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 






180 








Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 




210 










215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 










245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 








260 








He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


305 










310 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 
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Tnr 


lnr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


lie 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 








535 
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325 330 335 

Glu Ala He Ala His Thr Val Pro 
345 350 
Asn Glu Asn Phe Pro Phe Asn Asp 

365 

Trp Glu Glu Gly Lys Met Thr Ala 

380 

He Leu Gly Gly Ser Lys Val Arg 
395 400 
Ala Gin He Ala Pro Thr Pro Val 

410 415 
Cys Ala Val He Asp Gly Asn Ser 
425 430 
Leu Gin Asp Arg Met Phe Lys Phe 

445 

Asp Phe Gly Lys Val Thr Lys Gin 

460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 ' " 510 

Glu Ala Ser He Asn Tyr Ala Asp 

525 



<210> 360 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 412 612 GCC GCG 

<400> 360 „ _ _ 

su Val Glv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 * 160 

He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ala Gin He Ala Pro Thr Pro Val 
180 - 185 190 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 
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He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 



305 



Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 361 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 
















412 


<223> Mutant 


. rep protein: rep78 


197 


<400> 361 












He 




Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


Lys 


1 






5 










10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 








20 








25 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 




35 










40 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 




50 










55 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


65 










70 








His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 








85 










90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 






100 










105 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg 




115 










120 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 




130 








135 






Pro 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










170 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 






180 










185 




Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 


Gin 






195 










200 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 




210 








215 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


225 










230 










Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 








245 










250 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 






260 










265 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 



15 

Val Asn Trp Val Ala Glu 

30 

Met Asp Leu Asn Leu He 
45 

Leu Gin Arg Asp Phe Leu 
60 

Glu Ala Leu Phe Phe Val 
75 80 
Met His Val Leu Val Glu 

95 

Arg Phe Leu Ser Gin He 

110 

Gly He Glu Pro Thr Leu 
125 

Asn Gly Ala Gly Gly Gly 
140 

Asn Tyr Leu Leu Pro Lys 
155 ' 160 
Asn Met Glu Gin Tyr Leu 

175 

Arg Leu Val Ala Gin His 

190 

Asn Lys Glu Asn Gin Asn 
205 

Lys Thr Ser Ala Arg Tyr 
220 

Gly He Thr Ser Glu Lys 

235 240 
He Ser Phe Asn Ala Ala 

255 

Leu Asp Asn Ala Gly Lys 

270 
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275 




Pro 


val 


Glu Asp 










Asn 


Gly 


Tyr Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








5~80 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 













280 


Tie 


Ser 


Ser 


Asn 






295 






Gin Tyr 


Ala 




310 








Lys 


Arg 


A^n 


325 








Thr 


Asn 


He 


Ala 


vai 


Asn Trp 


T" 1 Vl -y— 

J. XI J. 








J O V 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


^ * — k "V* 

bex 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


pro 








V 


Arg 


Leu 


Asp 


XT -J M 

HIS 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 





Arq 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 










Glu 




Phe 


irp 


VjlU 


uXU 


Gl v 
j 








380 

W W 






Glv 


Glv 






J j 3 




Ala 


Gin 


He 


Ala 










Cys 


Ala 


Val 


He 


425 








Leu 




7\ r* »■« 
p 


Axy 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 • 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 362 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 197 412 GCG GCC 



<400> 362 
Met Glu Leu Val 
1 

Gin Trp He Gin 

20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 
50 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 






60 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
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Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His fie 
370 

Leu Val Asn Val 
385 



lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Ala 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 363 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 
<400> 363 

Thr Ala Gly Phe Tyr Glu He Val 

1 * 5 

Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 



197 412 GCG GCC 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 
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65 






70 






Gin Phe Glu Lys Gly 


Glu 


Ser 


TVr 






85 








Thr Thr Gly Val Lys 


Ser 


Met 


V al 




100 










Arg Glu 


Lys Leu 


He 


Gin Arg 




115 








i on 


Pro Asn 


Trp Phe 


Ala 


Val 


Thr 


Liys 


130 






135 




Asn Lys 


Val Val 


Asp 


Glu Cys 


ryr 


145 






150 






Thr Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 






165 








Ser Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His Val 


Ala 


Gin 


Thr 


Gin 




195 










Pro Asn 


Ser Asp 


Ala 


Pro 


Val 


lie 


210 








215 




Met Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


225 






230 






Gin Trp 


lie Gin 


Glu 


Asp 


Gin 


Ala 




245 








Ser Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 




260 










lie Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




275 










Pro Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


290 






295 




Asn Gly Tyr Asp 


Pro 


Gin Tyr 


Aia 


305 






310 






Thr Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 






325 








Thr Thr Gly Lys 


Thr 


Asn 


He 


Aia 




340 










Phe Tyr Gly Cys 


Val 


Asn Trp 


Thr 




355 








J O \J 


Cys Val Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 






390 






Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 






405 








lie Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 




420 










Thr Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




435 








440 


Glu Leu Thr Arg Arg 


Leu Asp 


His 


450 








455 




Glu Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 






470 






Glu His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






485 








Pro Ser Asp Ala Asp 


He 


Ser 


Glu 




500 










Ala Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 




515 








520 


Arg Leu Ala Arg Gly 


His 


Ser 


Leu 


530 








535 
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75 






80 


Phe 


His 


Met His Val 


Leu 


Val 


Glu 




90 






95 




Leu Gly 


Arg Phe Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly He Glu 


Pro 


Thr 


Leu 






125 








Thr Arg 


Asn Gly Ala Gly Gly 


Glv 






140 








He 


Pro 


Asn Tyr Leu 


Leu 


Pro 








155 






160 

mlm \J \J 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 




170 






175 




Arg 


Lys 


Arg Leu Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 








205 








Arg 


Ser 


Lys Thr Ser 


Ala 


Arg 


TVTT 




220 








Asp 


Lys 


Gly He Thr 


Ser 


Glu 


T uc 


235 






240 


Ser 


Tyr 


He Ser Phe 


Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp Asn 


Ala 


Gly 




265 






270 






Pro Asp 


Tyr Leu Val 


Gly Gin 








285 








Arg 


He 


Tyr Lys He 


Leu 


Glu 






300 








Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe Pro 


Phe 


Asn 


Asp 






365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 








He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Ala Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




460 








Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 



525 



<210> 364 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 412 GCG GCC 
<400> 364 

Met Glu Leu Val Gly 

1 5 
Gin Trp lie Gin Glu 

20 

Ser Asn Ser Arg Ser 
35 

lie Met Ser Leu Thr 
50 

Pro Val Glu Asp He 
65 

Asn Gly Tyr Asp Pro 

85 

Thr Lys Lys Phe Gly 

100 

Thr Thr Gly Lys Thr 
115 

Phe Tyr Gly Cys Val 
130 

Cys Val Asp Lys Met 
145 

Lys Val Val Glu Ser 

165 

Val Asp Gin Lys Cys 

180 

He Val Thr Ser Asn 
195 

Thr Thr Phe Glu His 
210 

Glu Leu Thr Arg Arg 
225 

Glu Val Lys Asp Phe 

245 

Glu His Glu Phe Tyr 

260 

Pro Ser Asp Ala Asp 
275 

Ala Gin Pro Ser Thr 
290 

Arg Leu Ala Arg Gly 
305 

<210> 365 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 495 511 GCC GCC GCA 
<400> 365 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 



Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu 


Lys 








10 




15 




Asp 

XT 


Gin Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala' 


Ala 






25 






30 




Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






40 








45 




Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 


55 










60 




Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu Glu 


Leu 


70 








75 




80 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 








90 




95 




Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




105 






110 




Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val 


Pro 






120 








125 




Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




135 










140 


Ala 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr 


150 






155 


Gly Ser Lys Val 


160 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Arg 








170 




175 




Lys 


Ser 


Ser 


Ala 


Gin 


He 


Ala Pro Thr Pro 


Val 






185 






190 




Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






200 






205 


Phe 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe Lys 




215 










220 


Gin 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr Lys 


230 






235 




240 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val Val Glu 


Val 






250 




255 


Ala 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys Lys Arg Pro 




265 






270 




He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu Ser 


Val 






280 






285 




Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




295 










300 




His 


Ser 


Leu 












310 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9 n 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130* 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170- 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ~ 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 



WO 03/018820 



PCT/IB02/04087 



-428- 



Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala 


Ser 


lie Asn Tyr Ala Asp 


515 






520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 






540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met Asn 


Gin 


Asn 


Ser 


Asn 


Cys 


545 






550 




555 






Val 




560 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys 


Leu Glu 


Cys 


Phe 


Pro 


Ser 


Glu 










565 




570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




580 






585 








590 






lie 


His 


His 


lie 


Met 


Gly Lys Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




595 






600 






Glu 


605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys lie 


Phe 


Gin 










610 






615 






620 











<210> 366 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 412 495 511 GCC GCC GCA 



<400> 366 










Val Asp Lys Gly 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






10 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He 


Ser 






20 








25 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr 


Leu 




50 








55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr 


Lys 


65 








70 




75 


Phe 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val 






85 






90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He Trp 


Leu 




100 








105 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala He 


Ala 






115 








120 


Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu Asn 




130 






135 




140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


145 








150 




155 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 








165 






170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He 


Ala 






180 








185 


He 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg 




210 










215 




220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys 


225 








230 




235 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 






245 






250 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 








260 






265 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg 






275 










280 


He 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser 



15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ala Val 
285 



WO 03/018820 



PCT/EB02/04087 



-429- 





290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


305 




310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp 






340 




Ser 


Gin 


Pro Val Ser 


Val Val 






355 




lie 


His 


His He Met 


Gly Lys 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp 



300 

Arg His Val Gly Met Asn Leu Met Leu 

315 320 
Arg Met Asn Gin Asn Ser Asn He Cys 

330 335 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
360 365 
Val Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Asp Cys He Phe Glu Gin 
385 390 395 

<210> 367 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 412 495 511 GCC GCC GCA 

Thr°Ala 6 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 1 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 ' 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
290 295 300 



WO 03/018820 



PCT/IB02/04087 



Asn 


Gly 


Tyr Asp 


Pro Gin Tyr 


Ala 


305 




310 




Thr 


Lys 


Lys Phe 


Gly Lys Arg 


Asn 




325 




Thr 


Thr 


Gly Lys 


Thr Asn lie 


Ala 






340 






Phe 


Tyr 


Gly Cys Val Asn Trp 


Thr 




355 




360 


Cys 


Val 


Asp Lys 


Met Val lie 


Trp 


370 




375 




Lys 


Val 


Val Glu 


Ser Ala Lys 


Ala 


385 






390 




Val 


Asp 


Gin Lys 


Cys Lys Ser 


Ser 






405 




lie 


Val 


Thr Ser 


Asn Thr Asn 


Met 






420 






Thr 


Thr 


Phe Glu 


His Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg 


Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp 


Phe Phe Arg 


Trp 


465 




470 




Glu 


His 


Glu Phe 


Tyr Val Lys 


Lys 








485 




Pro 


Ser 


Asp Ala Asp lie Ser 


Glu 






500 






Ala 


Gin 


Pro Ser 


Thr Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly His Ser 


Leu 


530 




535 





<210> 368 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 368 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 
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Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 






335 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 




Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 






380 






He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 






395 






400 

V w 


Ala 


Gin 


He 


Ala 


Pro 


Thr Pro Val 




410 








415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 






460 






Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




475 






480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Ala Ala 




490 








495 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ala Val 


505 








510 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 




412 


495 


511 


GCC 


GCC 


GCA 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 




155 






160 


He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 
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165 



Val 


Asp 


Gin 


Lys Cys Lys Ser 


Ser 






180 




lie 


Val 


Thr 


Ser Asn Thr Asn 


Met 






195 




200 


Thr 


Thr 


Phe 


Glu His Gin Gin 


Pro 




210 




215 


His 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


225 






230 




Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 






245 




Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 








260 




Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 






275 




280 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 




290 




295 




Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 


305 






310 







170 










175 




Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin' 




235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 








285 








Glu Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








300 











<210> 369 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 369 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Ala 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 


Val 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 




Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 



245 



98 422 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 
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Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His (Sly 

Ser Gin Pro Val 

580 

lie His His lie 
595 

Leu Val Asn Val 
610 



Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Ala Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys lie Phe Glu 

620 



Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 370 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 98 422 GCC GCC 

<400> 370 _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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35 

He Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 



40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He. Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Ala Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 




75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 




155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 




235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 371 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 98 422 GCC GCC 

<400> 371 , 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Ala Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 " 105 110 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 * 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
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530 535 

<210> 372 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 372 



wet 




T,js»ii V.s»l 
JjcU val 


Gly 

c 


Trp 


Leu 


Val 


1 

\J±±1 




yip r*~\ n 

lie VjXll 


Glu Asp 


Gin 


Ala 




A u 










Ser 


AS 11 


C e=» 7i f t m % 


Ser 


Gin 


Tie 


JJ Y w 






■J O 








40 






sex JJCU 


Thr Lys 


Thr 


Ala 




D U 








55 




Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 


65 






70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie 


Val 


Thr Ser 


Asn 


Ala 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 








310 







<210> 373 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



98 422 GCC GCC 



Asp 


Lys 


Gly 


He 


Thr Ser Glu 


Lys 


10 






15 




Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 








30 




Ala 


Ala 


Leu 


Asd 


Asn Ala Gly 


Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 








60 






Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 






95 




Thr 


He 


Trp 


Leu 


Phe Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His Thr Val 


Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro Phe Asn 


Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys Met Thr 


Ala 




155 






160 


He 


Leu 


Gly 


Gly 


Ser Lys Val 


Arg 




170 




175 




Ala 


Gin 


He 


Asp 


Pro Thr Pro 


Val 


185 








190 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 




Leu 


Gin 


Asp 


Arg 


Met Phe Lys 


Phe 








220 






Asp 


Phe 


Gly 


Lys 


Val Thr Lys 


Gin 




235 






240 


Ala 


Lys 


Asp 


His 


Val Val Glu 


Val 




250 




255 




Gly 


Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 


265 








270 




Pro 


Lys 


Arg 


Val 


Arg Glu Ser 


Val 








285 




Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 








300 







17 127 189 GCG GCT GCG 



<400> 373 
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Thr Ala Gly Phe Tyr Qlu lie Val He Lys Val Pro Ser Asp Leu Asp 

r~ Til -L 13 



20 2S 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 



Ala His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Trj 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

5 5 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Me 
Ar« 
Gl 

Pro Asn Tr^ Phe Ala Val Thr tyl Thr Arg Asn Gly Ala Gly Gly Gly 

135 140 



Gin Phe Glu Lys Gly fflu Ser Tyr Phe His Met His Val Leu Val Glu 

85 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 J.J-U 

Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Ala Leu 

^5 



70 



50 55 60 

31i 

Ph 
Th 
Gl 
As 

Asn III Val Val Asp Glu ^s Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Tnr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

155 170 ■ L ' 3 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

180 185 
His Val Ser Gin Thr Gin 

195 200 
Ser Asp Ala Pro Val He 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

III Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Sel Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 -s/u 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



180 I 85 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 , . _ 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

215 220 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

295 300 



315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ? 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 3 ^5 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

-jck 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 4.51/ 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Acr\ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

4 7 0 ^ ^ 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

lie His His lie 
595 

Leu Val Asn Val 
610 



485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 , 



490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 







495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<210> 374 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 374 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Ala 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 


Val 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 


Gin 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 



260 



17 127 189 GCG GCT GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 








270 
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Ile Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Pro Asp Tyr Leu 

Arg lie Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

lie Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 375 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 54 495 GCC GCC GCC 



<400> 375 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 








Val 
80 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 ' 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 * 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 " 415 

. He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 A 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<210> 376 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 376 



Met 


Glu 


Leu 


Val 


Gly 

mm 

5 


Trp 


Leu 


Val 


j. 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 

ml 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 

mm. 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



385 390 
<210> 377 



20 54 495 GCC GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 


Ala 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 








285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 


Glu 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 









395 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 



<400> 377 



x iix 


Ala 


Glv 


Phe 


Tyr 
5 


Glu 


He 


Val 


i 

ux ix 


His 




Ala 


Glv 


He 


Ser 


Asp 

XT 








20 










T.vs 


Glu 

Vp# \A 


Tro 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 

VJJ* *X 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Th*r 


Glu 


Tr~D 

^ f— ^ 


Ara 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


LVS 


Gly 


Glu 


Ser 


Tyr 










85 








X III 


X 


Glv 


Val 

W *mm 


Lvs 


Ser 


Met 


Val 






100 












Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 




115 










120 


XT X. \^ 


Asn 

a m- 


Tro 


Phe 


Ala 


Val 


Thr 


Lys 

X 




130 








135 




Asn 


Lvs 


Val 


Val 


Asp 


Glu 


Cys 

x 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cvs 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr. 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



20 54 495 GCC GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 

mm- 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lvs 


Leu 


Gin 


Arg 

— * 


Asp 

mm 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly 
395 


Gly 


Ser 


Lys 


Val 


Arg 
400 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 
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420 










425 










430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 






435 










440 










445 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 




450 










455 










460 








Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


465 










470 










475 








Ala 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 








485 










490 










495 


Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 








500 










505 










510 


Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Asp 






515 










520 










525 








Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


















530 










535 




















<210> 378 




























<211> 312 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep40 


20 54 495 GCC GCC GCC 






<400> 378 
























Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr 


Ser 


1 








5 








10 










15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 






20 










25 










30 


Gly 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Lys 






35 








40 










45 




Gin 


Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 




50 








55 










60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 








135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


145 






ISO 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Arg 








165 








170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 








185 










190 




Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 






195 










200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 








235 






Val 


Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 








260 








265 










270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 








280 










285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 379 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 259 54 GCG GCC 



<400> 379 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






-J 3 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ala 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Ala 


Val 


Ala 










Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asd 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 

-A- V_- 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 




Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


V3J. U. 


T»^ii 


Thr 


Arg 


Arq 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 380 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant *rep protein: rep52 



<400> 380 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 







380 



He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








A T C 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










259 


54 GCG GCC 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 
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uy 53 


Val 

v d J. 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys Val Arg 








165 










170 








175 


VCt J. 


7\ on 
nop 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 






180 








185 










190 


lie 


Ua 1 
Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 




xnr 


Vi *v* 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg Met 


Phe Lys Phe 














215 










220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys Val 


Thr Lys Gin 


225 










230 










235 






240 


GXu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 










245 










250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 








260 








265 










270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 






275 










280 










285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val 


Gly 


Met 


Asn 


Leu Met Leu 


305 








310 










315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn He Cys 








325 










330 








335 


Phe 


Thr 


His Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser Glu 








340 










345 










350 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys Tyr 






355 










360 










365 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala Cys Asp 




370 










375 










380 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 




385 










390 










395 








<210> 381 
























<211> 536 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant .rep protein: rep68 


259 


54 GCG GCC 






<400> 381 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp Leu Asp 


1 






5 










10 








15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val Ala Glu 








20 






25 










30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu He 




35 










40 










45 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 


65 








70 










75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 








85 








90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin He 






100 








105 










110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro Thr Leu 




115 










120 






• 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




130 










135 










140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 


145 






150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 
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Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Lieu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ala 


Arg 






• 


260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 



530 



165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly Trp 


Leu 


Val 




230 






Glu Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro Gin Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly His 


Ser 


Leu 






535 





170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

3 00 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 382 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 259 54 GCG GCC 
<400> 382 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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IJL 




O C- -L 


Gin 


He 


Lys 






-3 D 








40 


Tl <a 
X -L© 




Cf >* T > oi i 
ocl JjcU 


J. XIX 


Lys 


Thr 


Ala 












55 




P3TO 


vai 


Glu Asp 


He 


Ser 


Ser 


Asn 


Oj 








70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 








85 








Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala Lys Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


305 








310 






<210> 383 










<211> 621 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep78 


<400> 383 










Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu Pro 


Gly 


He 


Ser 


Asp 






20 










Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 






35 








40 


Glu 


Gin 
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Ala 
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Glu 
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Ser Lys Val Arg 
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Ala 


Gin 


He Asp 


Pro Thr Pro Val 


185 
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Val He 


Asp Gly Asn Ser 
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Gin 


Asp Arg 


Met Phe Lys Phe 
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Asp 


Phe 


Gly Lys 


Val Thr Lys Gin 
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Ala 
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Val Val Glu Val 
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Gly Gly 
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Lys Arg Pro Ala 
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Arg Val 


Arg Glu Ser Val 
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Ala 


Ser He 
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Met Asp 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

!95 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

* 245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 " " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 . 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Ala Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 "* 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ' ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 605 
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Leu Val Asn Val Asp Leu Asp Asp Cys 
610 615 

<210> 384 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 



<400> 384 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


lie 


Gin 


5 
Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


xj.e 


Lys 


Ala 






35 








40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 
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Gly 
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Asp 
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Tyr 


Ala 


Ala 
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Lys 
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Gly 


Lys 


Arg 


Asn 


Thr 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 
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Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 
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Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 


Glu 








200 




Thr 


Thr 


Phe 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


tog 


Trp Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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265 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 
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280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 
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Gly 


Gin 


Lys 


Asp 


Cys 


Leu 








340 
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Val 
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Val 


Val 
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Ile Phe Glu Gin 
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Asp 


Tyr Leu Val Gly Gin 
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He Leu Glu 
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O U 


Ser 


Val Phe 


Leu Gly Trp 


Ala 
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lie 


Trp Leu 


Phe Gly Ala 


Ala 




110 




AJ.a 


He Ala 


His Thr Val 


XT Xi \J 
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Asn Phe 


Pro Phe Asn 


Ast> 




140 






Glu 


Glu Gly Lys Met Thr 


Ala 




155 
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Leu 


Gly Gly 


Ser Lys Ala 


Arg 
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Gin 


He Asp 


Pro Thr Pro 


Val 
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Ala 


Val He Asp Gly Asn 


Ser 
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Gin 


Asp Arg 
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Phe 
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Phe 


Gly Lys 


Val Thr Lys 


Gin 




235 




240 


Lys 


Asp His 


Val Val Glu 


Val 


250 
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Gly 
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Lys Arg Pro 


Ala 
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Arg Val 


Arg Glu Ser 


Val 
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Ala 


Ser He Asn Tyr Ala 


Asp 




300 






Val 


Gly Met 


Asn Leu Met 


Leu 




315 




320 


Asn 


Gin Asn 


Ser Asn He 


Cys 


330 




335 




Glu 


Cys Phe 


Pro Val Ser 


Glu 




350 




Ala 


Tyr Gin Lys Leu Cys 


Tyr 






365 




Asp 


Ala Cys 


Thr Ala Cys 


Asp 




380 






He 


Phe Glu 


Gin 
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385 390 395 

<210> 385 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 335 399 GCT GCG 
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Arg 
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Lys Leu 
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Gin Arg He 


Tyr Arg 
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Glu Pro Thr Leu 
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Trp Phe 
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Val 
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Al a Glv Glv Glv 
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135 
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Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


He 


Pro 


Asn Tyr 


Leu Leu Pro Lys 


145 








150 








155 


160 


Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 








165 








170 




175 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu 


Arg 


Lys 


Arg Leu 


Val Ala Gin His 






180 








185 


190 


Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 


Glu 


Gin 


Asn Lys 


Glu Asn Gin Asn 






195 






200 






205 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val He 


Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 




210 








215 






220 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


225 








230 








235 


240 


Gin 


Trp 


He Gin Glu Asp 


Gin Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 








245 








250 
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Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






260 






265 






270 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






275 




280 








285 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 


Arg 


He 


Tyr Lys 


He Leu Glu Leu 




290 








295 






300 




Asn Gly Tyr Asp 


Pro Gin Tyr Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 


305 








310 








315 


320 


Thr Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu 


Phe Gly Ala Ala 
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330 




335 


Thr Thr Gly Lys 


Thr 


Asn 


He Ala 


Glu 


Ala 


He Ala 


His Thr Val Pro 
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350 


Phe Tyr Gly Cys Val Asn Trp Thr 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 
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Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


Trp Glu 


Glu Gly 


Lys Met Thr Ala 




370 
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Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


He 


Leu 


Gly Gly 


Ser Lys Ala Arg 


385 








390 
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400 
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Val 
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Ser 


Ser 


Ala 
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Pro 


Leu 
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Glu 
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Thr Arg Arg 
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Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp Phe 


Phe Arg Trp 


Ala 


465 






470 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 








535 







<210> 386 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 
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Val 


Asp 


1 
Gin 
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He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 
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Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 
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Met 


Ser 
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Thr 


Lys 


Thr 


Ala 


Pro 
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Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 
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Asn 


Gly 


Tyr 


Asp 
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Gin 


Tyr 


Ala 


Ala 
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Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly Asn Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lvs 


Phe 








445 








Phe 


Gly 


Lys 


Val 


JL XkJm 


Jul y o 


Gin 






460 














His 


Val 


Val 

v ax 


Gin 


Val 




475 
















j-i_y «3 


JJjf o 


Arg 


Pro 


Ala 


*± _7 \J 










495 




ijys 


Airy 


V CLJ. 




Glu 


Ser 


Val 








510 










Tie 

IXC 




Tyr 


Ala 


Asp 








525 








-3QQ 

o -s y 


VJV— -L 


GCG 












Glv 


He 

X A w 


Thr 


Ser 


Glu 


Lys 












15 




iyr 


Tie 

IXC 


Car 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


T 1 
iX 


ASD 


Asn 


Ala 


Gly 


Lys 








45 












Leu 


Val 


Gly Gin Gin 






60 










Tie 


xyx. 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 




Val 


Phe 


Leu 


Gly Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly Ala Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 






160 


Leu 


Gly 


Gly 


Ser 


Lys 


Ala 


Arg 


170 








175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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260 










265 




Val 


Pro Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys 


Arg 




275 










280 






He 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser 


290 










295 








300 


Arg Leu Ala Arg Gly His 


Ser 


Leu 








305 








310 












<210> 387 


















<211> 621 


















<212> PRT 


















<213> Artificial 


. Sequence 










<220> 
















GCA 


GCA 


<223> Mutant rep protein: rep78 


221 432 


<400> 387 














Val 




Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Pro 


1 

A. 




5 








10 






Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 






20 








25 






t,vc a~\ ii 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 












40 






Gin 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


50 










55 








60 


Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


65 




70 






Phe His 


75 


His 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Met 






85 








90 




Phe 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 




100 








105 




He 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


115 










120 








Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly 


130 








135 








140 


Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


145 








150 








155 




Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 








165 








170 






Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 




180 










185 






Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 




195 










200 






Thr 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


210 








215 








220 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


225 






230 








235 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 






245 








250 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 






260 










265 






lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 




275 










280 








Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys. 


290 








295 








300 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe 


305 






310 






Thr He 


315 




Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Trp 


Leu 




325 








330 






Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 




340 










345 







270 
Arg Glu 
285 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 
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Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 " 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ' 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 388 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 432 GCA GCA 



15 

Ser Phe Asn Ala Al« 
30 

Asp Asn Ala Gly Lyi 
45 

Leu Val Gly Gin G1j 
60 

Lys He Leu Glu Lei 

80 

Phe Leu Gly Trp Al 

95 

Leu Phe Gly Pro Al. 
110 

Ala His Thr Val Pr< 
125 



<400> 388 
















Gly 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 








10 


He 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 






20 










25 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 






35 








40 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 




50 










55 






He 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


Tyr 


65 








70 










75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 






85 










90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 




100 










105 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 






115 








120 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 
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130 










135 

JU 






v_ys 


vax 


ASp 


Lys 


Met 


Val 
v n i 


Tie 


Trp Trp 


T A C 
14 j 










J- -J V-/ 








I»ys 


Val 


Vai 


Glu 


Ser 


AJ.SL 


T t r c* 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


o ^ 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


VaXn 


Pro 


Leu 




210 
















Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 








265 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


305 








310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 








325 










Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


385 










390 








<210> 389 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


221 


<400> 389 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 
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140 



Glu Glu 


Gly 


Lys 


Met 


Thr 


Ala 


155 










160 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


170 








175 




Gin He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala Val 


He 


Asp 


Gly 


Asn 


Ala 






205 








Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




220 










Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Lys Asp 


His 


Val 


Val 


Glu 


Val 










_) — > 




Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






270 






Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 




285 








Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




300 










Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


315 










320 


Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 






350 






Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 




365 








Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


380 










He Phe 


Glu 


Gin 








395 












432 GCA 


GCA 










Lys Val 


Pro 


Ser 


Asp 


Leu Asp 


10 








15 




Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


60 










Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




125 








Arg Asn 


Gly 


Ala 


Gly 


Gly Gly 


14 0 
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Asn 


Lys 


Val 


Val Asp Glu 


Cys 


Tyr 


He 


145 






150 








X XI J. 


Gin 


Pro 


Glu 


Leu Gin 


Trp Ala Trp 










165 










Ala 


Cys 


Leu 


Asn Leu 


Thr Glu Arg 






180 








185 


lieu 


THt 


His 


Val 


Ser Gin 


Thr 


Gin 


GlU 






195 








200 








Ser 


Asp 


Ala Pro 


Val 


He 


Arg 










215 










Leu 


Val 


Gly Trp 


Leu Val Asp 


^£ 3 








230 










irp 


lie 


Gin 


Glu Asp 


Gin 


Ala 


Ser 








245 








ber 


^\ 


Ser 


Arg 


Ser Gin 


He 


Lys 


Ala 








260 








265 


lie 


I'JcU 


Ser 


Leu 


Thr Lys 


Thr 


Ala 


Pro 






275 








280 




XTX.O 


Va JL 


Glu Asp 


He Ser 


Ser 


Asn Arg 












295 










Tyr Asp 


Pro Gin 


Tyr 


Ala 


Ala 








310 








111 IT 


ljys 


Lys 


Phe Gly Lys 


Arg Asn 


Thr 






325 








iiir 


fT"* 

1X13. 


Gly Lys 


Thr Asn 


He 


Ala 


Glu 








340 








345 


Jrlie 


ryr 


Gly Cys 


Val Asn 


Trp 


Thr 


Asn 




355 








360 






V dl 


Asp 


Lys 


Met Val 


He 


Trp 


Trp 


370 








375 






Lys 


Val 


Val 


Glu 


Ser Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin 


Lys 


Cys Lys 


Ser 


Ser 


Ala 










405 








He 


Val 


Thr 


Ser 


Asn Thr 


Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg Arg Leu 


Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe Phe 


Arg Trp Ala 


465 






470 








Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp Ala Asp He 


Ser 


Glu 


Pro 








500 








505 


Ala 


Gin 


Pro 


Ser 


Thr Ser 


Asp 


Ala 


Glu 






515 








520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 








535 







<210> 390 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein i rep40 221 
<400> 390 

Met Glu Leu Val Gly Trp Leu Val Asp 
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Pro 


Asn Tyr 


Leu 


Leu Pro Lys 




155 






160 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Lvs 


Arg 


Leu 


Val 


Ala Gin His 










190 


Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 






205 




Ser 


Lys 


Thr 


Ala 


Ala Arg Tyr 






220 






Lvs 


Gly 


He 


Thr 


Ser Glu Lys 


235 






240 


Tvr 


He 


Ser 


Phe 


Asn Ala Ala 


250 








255 


Ala 


Leu Asp 


Asn 


Ala Glv Lvs 










270 




Tyr 


Leu 


Val 


Gly Gin Gin 






285 




Tip 

-1 — LC 


Tyr 


Lys 


He 


Leu Glu Leu 






300 






Car 
LJ w J- 


Val 


Phe 


Leu 


Gly Trp Ala 




315 






320 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


330 








335 


Ala 


He 


Ala 


His 


Thr Val Pro 










350 




Asn 


Phe 


Pro 


Phe Asn Asp 








365 




Glu 


Glu Gly Lys 


Met Thr Ala 






380 






Leu 


Gly Gly 


Ser 


Lys Val Arg 




395 






400 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


410 








415 


Ala 


Val 


He 


Asp 


Gly Asn Ala 










430 


Gin 


Asp Arg 


Met 


Phe Lys Phe 








445 




Phe 


Gly Lys 


Val 


Thr Lys Gin 






460 






Lys 


Asp 


His 


Val 


Val Glu Val 


475 






480 


Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 


490 








495 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 








510 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 





432 GCA GCA 

Lys Gly He Thr Ser Glu Lys 
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1 






5 






10 










15 




Gin Trp 


He 


Gin 


Glu Asp Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




20 






25 










30 






Ser Asn 


Ser Arg 


Ser 


Gin He Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 




35 






40 










45 








He Met 


Ser 


Leu 


Thr 


Lys Thr Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 


50 








55 








60 










Pro Val 


Glu 


Asp 


He 


Ser Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 






70 






75 










80 


Asn Gly Tyr Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 








85 






90 










95 




Thr Lys 


Lys 


Phe 


Gly Lys Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


100 






105 










110 






Thr Thr Gly 


Lys 


Thr 


Asn He Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 




115 




120 










125 


Phe 






Phe Tyr 


Gly 


Cys 


Val 


Asn Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Asn Asp 


130 




135 








140 








Ala 


Cys Val 


Asp 


Lys 


Met 


Val He Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


145 




150 






155 








Val 


160 


Lys Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Arg 






165 




170 










175 


Val 


Val Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 




180 






185 










190 






He Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ala 


195 






200 










205 


Phe 




Phe 


Thr Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Lys 


210 








215 








220 








Gin 


Glu Leu 


Thr Arg 


Arg 


Leu Asp His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 






235 










240 


Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




245 






250 










255 


Ala 


Glu His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 






260 




265 










270 




Val 


Pro Ser Asp 


Ala 


Asp 


He Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 




275 




280 










285 








Ala Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu Ala 


Ser 


He Asn Tyr Ala Asp 


290 








295 








300 










Arg Leu 


Ala 


Arg 


Gly His Ser Leu 


















305 






310 


















<210> 391 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 


























<223> Mutant rep protein: rep78 


259 


516 


GCG 


GCG 










<400> 391 




















Leu 


Asp 


Thr Ala 


Gly 


Phe 


Tyr 


Glu He Val 


He 


Lys 


Val 


Pro 


Ser Asp 


1 




5 






10 










15 


Glu 


Glu His 


Leu 


Pro 


Gly 


He Ser Asp 


Ser 


Phe 


Val Asn Trp 


Val 


Ala 






20 




25 










30 




He 


Lys Glu 


Trp 


Glu 


Leu 


Pro Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


35 






40 










45 




Phe 


Leu 


Glu Gin 


Ala 


Pro 


Leu 


Thr Val Ala 


Glu 


Lys 


Leu Gin Arg Asp 


50 








55 






60 




Phe 


Phe 


Val 


Thr Glu 


Trp 


Arg 


Arg 


Val Ser Lys 


Ala 


Pro 

■ 


Glu 


Ala 


Leu 


65 


70 






75 








Val 


80 


Gin Phe 


Glu 


Lys 


Gly 


Glu Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 






85 






90 










95 
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Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 

225 

Gin Trp He Gin 

Ser Asn Ala Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ala 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 
Ser Gin Pro Val 



Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 



Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 



Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala . 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
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580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 392 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 259 516 GCG GCG 



15 

Asn Al< 
30 



<400> 392 
















Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly He 


1 








5 








10 




Phe 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He Ser 






20 








25 






Asn 


Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp 




35 








40 






45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr Leu 


Val 




50 










55 






60 


He 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


65 








70 








75 


Leu 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val Phe 










85 








90 




Phe 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp Leu 




100 








105 




lie Ala 


His 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 






115 








120 




Asn Phe 


125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Pro 




130 






135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


145 








150 








155 


Ser 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 








165 








170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp 


Pro 






iso 








185 




Val He 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Asp 


195 










200 






205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


210 










215 






220 


Val 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


Phe 


Gly Lys 


225 








230 








235 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 






245 








250 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 








260 






265 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val Arg 






275 








280 






285 


Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala Glu Ala 


Ser He 


Asn 


290 










295 






300 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val Gly Met 


Asn 


305 








310 








315 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin Asn 


Ser 






325 








330 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu 


Glu 


Cys Phe 


Pro 






340 








345 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys Ala Tyr Gin 


Lys 


355 










360 






365 



80 

Gly Trp Al. 
95 

Gly Pro Al 
110 



160 

Lys Val Arg 

175 
Thr Pro Val 
190 



240 

Val Glu Val 

255 
Arg Pro Ala 
270 



320 

Asn He Cys 

335 
Val Ser Glu 
350 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 393 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 259 516 GCG GCG 

<400> 393 , T 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 I 5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 








375 




380 




Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


lie Leu Gly Gly 


Ser 


385 








390 






395 




Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 






405 








410 




lie 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 






420 








425 




Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


435 








440 


Asp Phe Gly Lys 


445 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Val 




450 






455 




460 


Val 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


465 




470 






475 




Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 








485 








490 




Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val 


Arg 






500 








505 




Ala 


Gin 


Pro 


Ala Thr 


Ser Asp 


Ala 


Glu Ala Ser He 


Asn 




515 








520 




525 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 






530 








535 









400 

Thr Pro Val 

415 
Gly Asn Ser 
430 



480 

Arg Pro Ala 

495 
Glu Ser Val 
510 



<210> 394 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<220> _ 
<223> Mutant rep protein: rep40 259 516 GCG GCG 



<400> 394 
















Gly He 


Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 










10 




Phe 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 






20 










25 








Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 




50 








55 








60 


He 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


65 








70 










75 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 






85 










90 




Phe 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 




100 










105 






His 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 






115 








120 








125 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn Phe 
140 


Pro 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


145 






150 










155 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 








165 










170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 






180 










185 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 




195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


210 










215 








220 


Val 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


225 








230 










235 





15 

Asn Al. 
30 



80 

Gly Trp Al; 
95 

Gly Pro Al. 
110 



160 

Lys Val Arg 

175 
Thr Pro Val 
190 



240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala 

245 

Glu His Glu Phe Tyr Val Lys Lys Gly 

260 265 
Pro Ser Asp Ala Asp He Ser Glu Pro 

275 280 
Ala Gin Pro Ala Thr Ser Asp Ala Glu 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 395 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 



<400> 395 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Phe 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






10 0 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 
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Lys 


Asp 


His 


Val Val Glu Val 


250 






255 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 








270 


Lys 


Arg 


Val 


Arg Glu Ser Val 








285 


Ala 


Ser 


He Asn Tyr Ala Asp 



300 



516 


GCC 


GCG 










Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




rile 


val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




125 








Arg 


Asn 


Gly Ala Gly Gly Gly 




140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp Asn Ala Gly Lys 










270 






Asp 


Tyr 


Leu Val Gly Gin Gin 






285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe Leu Gly Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 
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325 



1x12. 


X I IX 




Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


lyr 




Cys 


Val 


Asn 


Trp 


Thr 


Asn 














360 




cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Tiro 


Trt> 

XT 


"5 *T rt 










375 






Lys 


vai 


vai 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 






A 1 o 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Car 








405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 




^-.yt> 








420 










AO ^ 


Thr 


Tnr 


irne 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ala 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 


His 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


545 








550 








Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 










565 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 








580 










585 


lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro 






595 










600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 



610 615 



<210> 396 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 



<400> 396 



Met 


Glu 


Leu 


Val 


Gly Trp 
5 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser Gin 


He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro. Gin 


Tyr 


Ala 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 




100 








105 
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330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






VwJ JL L-k 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










T.pn 


Gly Gly 


Ser Lys 


Val 






395 










400 


r*l ri 


He Asp 


Pro 


Thr 


Pro 


Val 

— UA 


41 A 

•* JL \J 










415 




Aid 


Val 


He 


Asp 


Gly Asn 


o c; j_ 








4 J U 








Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys 


Val 


inr 


jjys 


Gin 






a £ n 










Lys 


Asp 


HIS 


Val 


Val 


vrrJL U. 


Val 


*t / D 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


490 










495 




Lys 


Arg 


val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










ash 


Gin 


Asn 


Ser 


Asn 


He 


Cvs 




555 










560 


V3JLU. 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




J\J.cL 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tvr 

JL 








590 








Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






605 








Tie 


Phe 


Glu 


Gin 












620 










516 


GCC 


GCG 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 
nft 


Pro 


Ala 



110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 


Glu Ala He Ala 


His Thr 


Val 


Pro 






115 








120 




125 






Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn Glu Asn Phe 


Pro Phe 


Asn Asp 




130 








135 




140 








Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp Glu Glu Gly Lys Met 


Thr 


Ala 


145 










150 • 




155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val Arg 










165 






170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala Gin He Asp Pro Thr 


Pro 


Val 






180 








185 


190 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 






195 








200 




205 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro Leu Gin Asp Arg Met Phe 


Lys 


Phe 




210 








215 




220 








Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp Phe Gly Lys 


Val Thr 


Lys 


Gin 


225 










230 




235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala Lys Asp His 


Val Val 


Glu 


Val 










245 






250 




255 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg 


Ala 


Ala 








260 








265 


270 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser 


Val 






275 








280 




285 






Ala 


Gin 


Pro 


Ala 


Thr 


Ser Asp 


Ala 


Glu Ala Ser He 


Asn Tyr 


Ala 


Asp 




290 








295 




300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His Val Gly Met 


Asn Leu 


Met 


Leu 


305 










310 




315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met Asn Gin Asn 


Ser Asn 


He 


Cys 










325 






330 




335 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu Glu Cys Phe 


Pro Val 


Ser 


Glu 








340 








345 


350 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys Ala Tyr Gin 


Lys Leu 


Cys 


Tyr 






355 








360 




365 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr Ala 


Cys 


Asp 




370 








375 




380 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 






385 










3 90 




395 









<210> 397 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 495 516 GCC GCG 



<400> 397 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser Asp 


Leu Asp 


1 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp 


Val 


Ala 


Glu 








20 






25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 






35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


65 










70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Val 


Glu 










85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 








100 










105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 * 150 " ~ 155 " 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 *° 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 - 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 398 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 495 516 GCC GCG 
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<400> 398 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 " " 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ^ 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 399 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 414 14 GCT GCC 
<400> 399 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Ala Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 " 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ~ 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ^ " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " ~ 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu* Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 " 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 "* 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 " 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 400 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 414 14 GCT GCC 
<400> 400 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 is 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 " 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 ^ 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 " 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 401 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 414 14 GCT GCC 
<400> 401 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Ala Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 30 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly- Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
3 °5 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arq 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ~ 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 402 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 414 14 GCT GCC 
<400> 402 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 J 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 ~ 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
^5 70 75 ~ 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 ^ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 
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Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 403 
<211> 621 
< 2 1 2 > PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 74 402 495 GCG GCC GCC 

Tnr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 2 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 _ _ 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 6° 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 l" 5 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360. 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 * 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 - " 615 620 

<210> 404 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 74 402 495 GCG GCC GCC 
<400> 404 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie xnr ser 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp 

35 40 45 



Gly 


Trp 


Leu Val Asp 


Lys 


Gly 


5 






10 




Glu 


Asp 


Gin Ala Ser 


Tyr 


He 




25 






Ser 


Gin 


He Lys Ala 


Ala 


Leu 






40 






Thr 


Lys 


Thr Ala Pro 


Asp 


Tyr 




55 






He 


Ser 


Ser Asn Arg 


He 


Tyr 




70 






75 


Pro 


Gin Tyr Ala Ala 


Ser 


Val 


85 






90 





50 55 60 

i in,. * ti A c«-r- r#»y- Ran Ara He Tvr Lvs lie i>eu uiu 

80 

65 

. ^™ *™ n'}r% Tvr zxi a Ala Ser val fne beu uiy 

95 



WO 03/018820 



PCT/IB02/04087 



-472- 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 1°5 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

H5 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
lie 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

!95 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
- 280 285 



275 — ■ — 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

305 310 315 2? 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 405 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
^220^ 

<223> Mutant rep protein: rep68 74 402 495 GCG GCC GCC 

Thr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 1° 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 

70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 ft 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 
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100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

* 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 1 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 ~ 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 406 
<2H> 312 
<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep40 74 402 495 GCG GCC GCC 

Met°Glu°Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ' 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 " 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 ^ 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 407 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 228 462 497 GCC GCC GCC 

<400> 407 _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 If 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

Y 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 



WO 03/018820 



PCT/IB02/04087 



-475- 



50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 ^ 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 " 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 m 

Ser Gin Pro Val Ser Val- Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 408 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 228 462 497 GCC GCC GCC 

Met°Glu°Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 

t Ser Leu Thr Lys Thr 
50 55 
Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

55 60 



65 70 75 

n Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Va 

85 90 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 , 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

t ^ n 135 14 0 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 - Lt,u 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 I 75 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 i9 ° 

Thr Ser Asn Thr Asn Met 

195 200 205 

Phe Glu His Gin Gin Pro 
210 2 15 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

225 230 235 t 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 2 50 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 2g 5 27 0 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

ion 285 

Ala 
Arg 

Phi Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



180 u<j-> 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

. _ -t r- ion 



275 -&wv 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

one inn 



280 285 



290 — — 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



295 300 



310 315 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys' Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 409 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 409 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Tip 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



228 462 497 GCC GCC GCC 



He 


Lys 


Val Pro 


Ser Asp 


Leu 


Asp 




10 






15 




Ser 


Phe 


Val Asn 


Trp Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu Gin 


Arg Asp 


Phe 


Leu 




60 








Ala 


Pro 


Glu Ala 


Leu Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His 


Val Leu 


Val 


Glu 




90 






95 




Leu Gly 


Arg Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly He 


Glu Pro 


Thr 


Leu 








125 






Thr Arg 


Asn Gly 


Ala Gly Gly 


Gly 






140 








He 


Pro 


Asn Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn Met 


Glu Gin 


Tyr 


Leu 


170 






175 


His 


Arg 


Lys 


Arg Leu 


Val Ala 


Gin 


185 






190 






Glu 


Gin 


Asn Lys 


Glu Asn 


Gin 


Asn 






205 






Arg 


Ser 


Lys Thr 


Ser Ala Arg 


Tyr 




220 








Asp 


Lys 


Gly He 


Thr Ser 


Glu 


Lys 


235 






240 


Ser 


Tyr 


He Ser 


Phe Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 


265 




270 






Pro Asp 


Tyr Leu 


Val Gly Gin 


Gin 






285 






Arg 


He 


Tyr Lys 


He Leu 


Glu 


Leu 




300 








Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 




335 
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Thr 


Thr 


Gly Lys Thr 


Asn lie 


Ala 


Glu 






340 






345 


Phe 


Tyr 


Gly Cys Val 


Asn Trp 


Thr 


Asn 




355 




360 




Cys 


Val 


Asp Lys Met 


Val lie 


Trp 


Trp 


370 




375 






Lys 


Val 


Val Glu Ser Ala Lys Ala 


He 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 


Ala 






405 








lie 


Val 


Thr Ser Asn 


Thr Asn 


Met 


Cys 






420 






425 


Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


Ala 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly 






485 








Ala 


Ser 


Asp Ala Asp 


lie Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly His Ser 


Leu 






530 




535 







<210> 410 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 228 



<400> 410 



Met 


Glu 


Leu 


Ala 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin 


Trp 


He 


<31n 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


He 


Ala 


His 


Thr Val Pro 










350 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 


Glu 


Glu Gly Lys 


Met Thr Ala 






380 






Leu 


Gly Gly Ser 


Lys Val Arg 




395 








Gin 


He 


Asp 


Pro 


Thr Pro Val 


410 








415 


Ala 


Val 


lie 


Asp 


Gly Asn Ser 










430 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








445 




Phe 


Gly Lys 


Val 


Ala Lys Gin 






460 






Lys 


Asp 


His 


Val 


Val Glu Val 




475 






480 


Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 


490 








495 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 










510 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 




462 


497 


GCC 


GCC 


GCC 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 








30 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 




Asp 


Tyr 


Leu Val 


Gly Gin Gin 






60 






He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 








95 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 








110 


Ala 


He 


Ala 


His 


Thr Val Pro 








125 




Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 






Glu 


Glu Gly Lys 


Met Thr Ala 




155 






160 


Leu 


Gly Gly 


Ser 


Lys Val Arg 


170 








175 


Gin 


He 


Asp 


Pro 


Thr Pro Val 








190 


Ala 


Val 


He 


Asp 


Gly Asn Ser 
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195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 411 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 290 338 GCG GCC 
<400> 411 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 is 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

11 5 120 " 1 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arq Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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Pro Ala Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Ara 
385 390 395 4 00 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 i 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser. Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His I-le Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 412 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 290 338 GCG GCC 
<400> 412 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Ala Gly Lys 
115 

Phe Tyr Gly Cys 
13 0 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
385 



70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



75 

Ala Ser Val Phe 
90 

Thr lie Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 413 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 290 338 GCG GCC 



<400> 413 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 
65 ~ 70 



He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 








15 




Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 






45 






Glu Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ ' 330 335 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 - 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ^ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 414 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 290 338 GCG GCC 



<400> 414 
















Gly 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


JjcU 


Val 


Asp 


xj y s 


1 








5 








i n 


He 




Gin Trp 


He 


Gin 


Glu 


ASp 


\DJLLX 


Ala 


Ser 


j. yj. 


Ser 








20 










25 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


jl j.e 


Lys 


Ala 


Ala 


Leu Asp 






35 








40 








Leu 


He 


Met 


Ser 


Leu 


Thr 


lays 




Ala 


Pro 


Asp 


Tyr 




50 








55 










60 


Pro 


Ala 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


65 










1 0 










75 


Phe 


Asn Gly 


Tyr 


Asp 


Pro 




iyr 


Ala 


Ala 


Ser 


Val 








85 










90 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 




100 










105 






Ala 


Thr 


Ala 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 






115 










120 








Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 




130 






135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


145 








150 










155 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 








165 










170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 






180 










185 




Val 


He 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


210 










215 










220 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


225 










230 










235 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 








245 










250 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 








260 








265 






Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 






275 










280 








He 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


290 










295 










300 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 










305 










310 















15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 



<210> 415 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 140 511 GCC GCA 

<400> 415 ^ 

Thr Ala Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

1 * 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 
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Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 




Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 




Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asia 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 

mm 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 




290 










295 






Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


465 








470 






Gly 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 
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Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn 


Ala 


Ala Gly Gly 


Gly 




140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






285 








He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 








510 






Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 ^40 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 

<210> 416 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 140 511 GCC GCA 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 * 190 

Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 * 270 
Glu Pro Lys Arg Val Arg Glu Ala Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 



<400> 416 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 




Gin 


Gin 


Trp 


He 


Gin 


Glu 


Asp 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 








100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 








180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 






195 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 




210 










215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 






275 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


290 










295 
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Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 






325 








Phe Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 






340 










Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


355 










360 


lie His 


His 


He 


Met 


Gly Lys 


Val 


370 










375 




Leu Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


385 








390 






<210> 417 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 417 










Val 


Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly Val 


Lys 


Ser 


Met 


Val 






100 








He 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asri Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


210 










215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 




Ala 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 






245 








Ser Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 










280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 








295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 



315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 * 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 ~ HO 

Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Ala Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 

Arg Ser Lys Thr Ser Ala Arg Tyr 

220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 

285 

Arg He Tyr Lys He Leu Glu Leu 

300 
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305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 







<210> 418 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 140 



<400> 418 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 
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315 








320 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He Ala 


His 


Thr 


Val 


Pro 








350 






Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly 


Ser 


Lys 


vaJ. 


Arg 




395 








400 


Gin 


He Asp 


Pro 




Pro 


Val 


410 






415 




Ala 


Val He 


Asp 


Gly 


Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 




510 






Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








511 


GCC GCA 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 




45 








Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 








160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 








175 
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Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 




180 










lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 


His 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


305 








310 







Ala Gin lie Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 

205 

Leu Gin Asp Arg Met Phe Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ala Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



<210> 419 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 419 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 




Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 



86 378 GCG GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp Leu Asp 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala Glu 


25 










30 


Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu He 








45 




Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 






60 






Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 




90 








95 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin He 


105 










110 


Tyr 


Arg 


Gly 


He 


Glu 


Pro Thr Leu 








125 




Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 






155 




160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 










190 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 






Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


235 






240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 




250 








255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 
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260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr Asp 


305 








Thr 


TjVS 


Lys 


Phe 


X 111. 


Thir 


Gly Lys 








340 


Phe 


Tvr 


Gly Cys 






355 




Cvs 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 

v d _1_ 


A 


Gin 


Lys 


Tie 


v ca. jl 


Thr 


Ser 








420 


Thr 

x in 


Thr 

-X All 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Ala Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 





270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu Gly 


Trp 


Ala 








320 


Phe Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 


590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 420 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 86 378 GCG GCG 
<400> 420 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lvs 


Lys 


Phe 


Gly 


Lys 


Arg Asn 






100 












Thr 


Gly Xjys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tvr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 

V O. -L. 




Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










Tie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thi* 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 

mt JL V 










215 




Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 







Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






60 








Arq 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






75 






80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 


105 








110 




Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 








125 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 








Trp 


Ala 


Glu Gly Lys 


Met 


Thr Ala 




155 






160 


He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 




170 








175 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 


185 








190 




Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






205 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 






220 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys Gin 




235 






240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 




250 








255 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 


265. 








270 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 






285 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 






300 








His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 






315 






320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He Cys 




330 








335 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser Glu 


345 






350 




Lys 


Ala 


Tyr Gin Lys 


Leu Cys Tyr 






365 






Pro Asp 


Ala Cys 


Thr 


Ala 


Cys Asp 






380 








Cys 


He 


Phe Glu 


Gin 








395 









<210> 421 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep 68 86 378 GCG GCG 



<400> 421 

Thr Ala Gly Phe Tyr Glu He Val 

1 "* 5 

Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 t 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 ~ 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ^ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly eys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Ala Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 • 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 *~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 * 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



WO 03/018820 



PCT/IB02/04087 



-492- 



<210> 422 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 86 378 GCG GCG 



<400> 422 



Met 


Glu 


Leu Val 


Gly 


XT 


Leu. 


Val 


Ast> 


Lvs 


Glv 


He 


Thr 


Ser Glu Lvs 


1 






5 








10 








15 


Gin 


Trp 


He Gin 


Glu 




Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn Ala Ala 




20 








25 










30 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 

Jm -J- V— ■ 


Lvs 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 






35 








40 










45 




He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tvr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 






Pro 


Val 


Glu Asp 


He 


Ser 

k^r -i- 


Ser 


Asn 


Arc? 


He 


Tvr 


Lys 


He 


Leu Glu Leu 


65 






70 










75 






80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






85 










90 








95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 








105 










110 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 










125 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 






135 










140 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Ala 


Glu 


Gly Lys 


Met Thr Ala 


145 






150 










155 






160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg 






165 








170 








175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




180 








185 










190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 








200 










205 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 




210 








215 










220 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 


225 








230 










235 






240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 






245 










250 








255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 






260 








265 










270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 






275 








280 










285 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




290 








295 










300 






Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 














305 








310 



















<210> 423 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 



<400> 423 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 

AAA 


Leu 


Pro 








20 




Glu 


Tttd 


Glu 






j — ' 






Gin 

V3JL1A 


Ala 


Pro 










Thr 


Glu 


Trp 


Arg 


65 








oJLXl 


Ph#= 
lr lie 






Tnr 


Tnr 


{jiy 


Vol 








1 U VJ 


Mj_y 




jjy b 


T <pi i 






113 




XT -L U 


S en 
nail 


Trn 


Phe 










Asn 


Lys 


Val 


Val 


145 








inx 




rxO 


VJl LX 




7\ 1 -a 




J—IC Li. 








lOU 


IlCU 


X I-L-L. 


n. _L o 


Val 

V fa I. 






IOC 






C* T^l 


iJCI 






A 1 U 






Met 


Glu 


Leu 


Val 


225 








bin 




lie 


oiii 


OCX? 




OCX. 


7\ » / i 










Tie 

■L -i* 




Ser 


Leu 






275 




Pro 


Val 


Glu 

M 


Asd 

A *U fcf 




pan 

^ V u 






Asn 


Gly 


Tyr 


Asp 


305 








i. i-LJ. 


T .'vt'c: 
J-Jjf & 




Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 



Gly lie Ser Asp 

Leu Pro Pro Asp 

40 

Leu Ala Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Ala Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 



Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




irp 


TV* "V* 
X III 


Asn 


Met 


170 

J. I V 






Arg 


xjys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 

mm 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 

A» 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin' 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 



Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
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500 








Ala 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 








550 




Cys 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 








Val 


lie 


His 


His 


He 


Met 


Gly 


Lys 




595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 










615 





<210> 424 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 424 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




13 0 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 










280 
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505 510 
Glu Ala Ser He Asn Tyr Ala Asp 

525 

His Val Gly Met Asn Leu Met Leu 

540 

Met Asn Gin Asn Ser Asn He Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 * 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys He Phe Glu Gin 

620 



54 86 GCC GCG 



He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






15 




Ser 


Phe 


Val 


Asn 


Trp Val Ala 


Glu 


25 








30 


He 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu 








45 




Glu 


Lys 


Leu 


Gin Arg Asp Phe 


Leu 






60 






Ala 


Pro 


Glu 


Ala 


Leu Phe Phe 


Val 






75 






80 


Phe 


His 


Met 


His 


Val Leu Val 


Glu 




90 






95 




Leu 


Gly 


Arg 


Phe 


Leu Ser Gin 


He 


105 




110 




Tyr 


Arg 


Gly 


He 


Glu Pro Thr 


Leu 








125 




Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 






He 


Pro 


Asn 


Tyr 


Leu Leu Pro 


Lys 






155 




160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 






175 


His 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu Asn Gin 


Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




220 






Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


235 






240 


Ser 


Tyr 


He 


Ser 


phe Asn Ala 


Ala 




250 






255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 


265 








270 




Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 
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Pro 


Val 


Glu 


Asp lie Ser 


Ser 


Asn Arg 


lie Tyr Lys 


He 


Leu Glu Leu 




290 




295 






300 






Asn 


Glv 


Tvr 


Asp Pro Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu 


Gly Trp Ala 


TOR 


310 








315 




320 


Thr 


TjVS 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




325 








330 




335 




J.1XX 


Glv 


Lys Thr Asn 


lie 


Ala 


Glu 


Ala He Ala 


His 


Thr Val Pro 






340 






345 






350 


Phe 


Tvr 


Glv 


Cys Val Asn Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




_> Zj 






360 






365 




Cys 


Val 


Asp 


Lys Met Val 


lie 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


370 


375 






380 






Lys 


Val 


Val 


Glu Ser Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val Arg 


385 






390 








395 




400 


Val 


Asp 


Gin 


Lys Cys Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 






405 








410 




415 


lie 


Val 


Thr 


Ser Asn Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 








420 






425 






430 


Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys Phe 






435 






440 






445 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 




450 






455 






460 




Val Glu Val 


Glu 


Val 


Lys 


Asp Phe Phe 


Arg 


Trp Ala *Lys Asp His 


Val 


465 




470 








475 




480 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 








485 








490 




495 


Pro 


Ser 


Asp 


Ala Asp lie 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 






500 






505 






510 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 






515 






520 






525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 






535 













<210> 425 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 



<400> 425 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 
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145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 



<210> 426 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 86 GCC GCG 
<400> 426 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 " 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 ^ 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ' 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 - 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 2 80 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 



435 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 & 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
w *«r- a an 495 



455 460 



485 



Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 427 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 214 495 140 GCG GCC GCC 

Thr°Ala 2 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ^ 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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XT J* \J 


Val 


Glu Asp 


lie 


Ser Ser Asn 




*> Qn 








295 


nsn 


oxy 


Tyr Asp 


Pro 


Gin Tvr Ala 


3 Ob 












i. LIS. 




Lys 


Phe Gly 


T.\rci Ajtcx Asn 








1 o c 




Tnx 


Triir 


Gly Lys 


Thr 


nSll 11c 4-ULd. 








340 






pne 


iyr 


Gly Cys 


Val 






355 






JOU 


Cys 


vai 


Asp 


Lys 


Met 


T7-* 1 Tip 

Val lie lip 


370 








.3 / b 


Lys 


vai 


Val 


Glu 


Ser 


ax a Jjy s /via 


385 










*3 ft A 

390 


Val 


Asp 


Gin Lys 


Cys 


jjys faer ber 










405 




lie 


Val 


Thr 


Ser 


Asn 


mr Asn nee 








420 






Thr 


Thr 


Phe 


Glu 


His 


Cain tjin Fro 






435 






440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 










470 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 










485 




Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 




530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


545 










550 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 








580 






lie 


His 


His 


lie 


Met 


Gly Lys Val 






595 






600 


Leii 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 








615- 



<210> 428 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 428 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp lie Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin lie Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 
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Atq 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 






315 








320 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






475 








480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Ala 


Ala 




490 








495 




Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 










620 










214 


495 


140 GCG 


GCC 


GCC 






Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 






15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








45 








Pro Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 
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65 








70 








75 








80 


Asn Gly Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 








85 








90 








95 




Thr 


Lys Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




100 








105 








110 






Thr 


Thr Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He 


Ala His 


Thr 


Val 


Pro 




115 






120 








125 








Phe Tyr Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro 


Phe 


Asn Asp 




130 






135 










140 










Val Asp 


Lys 


Met 


Val He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 






150 








155 








160 


Lys 


Val Val 


Glu 


Ser 


Ala. Lvs 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 






165 








170 








175 




Val 


Asp Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 


Val 






180 








185 








190 






He 


Val Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly 


Asn 


Ser 




195 








200 






205 








Thr 


Thr Phe 


Glu 


His 


Gin Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 






215 










220 








Glu 


Leu Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


225 






230 








235 








240 


Glu 


Val Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His Val 


Val 


Glu 


Val 






245 








250 








255 




Glu 


His Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Ala 


Ala 






260 






265 








270 






Pro 


Ser Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 




275 








280 








285 








Ala 


Gin Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


lie Asn Tyr 


Ala 


Asp 




290 






295 










300 








Arg 


Tyr Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly 


Met Asn 


Leu 


Met 


Leu 


305 




310 








315 








320 


Phe 


Pro Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn Ser 


Asn 


He 


Cys 




325 






330 








335 




Phe 


Thr His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe Pro 


Val 


Ser 


Glu 






340 








345 








350 






Ser 


Gin Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 




355 








360 








365 








He 


His His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys Thr 


Ala 


Cys 


Asp 




370 






375 










380 








Leu 


Val Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu Gin 








385 






390 








395 











<210> 429 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 214 495 140 GCG GCC GCC 
<400> 429 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp 

15 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe 
65 70 75 



Leu Asp 
15 

Ala Glu 

Leu He 

Phe Leu 

Phe Val 
80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 ~ i°5 110 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 Xi 5 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 - 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 • 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 *" 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 '* 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 430 
<211> 312 



WO 03/018820 



PCT7IB02/04087 



-502- 



<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 214 495 140 GCG GCC GCC 
<400> 430 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " * 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 "* 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 431 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 511 GCC GCA 
<400> 431 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 
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Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys Gly Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Glv 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 




Leu 


He 


Gin 


Arg 


lie 














120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 








Ser 


Ala 


Pvs 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






JLZ7 ~J 










200 


Pro 


Asn 




Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 

■X. .JL. V— 


Gin Glu Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tvr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 










S25 








Thr 


Thr 


Glv 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 



Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


lie 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 432 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 511 GCC GCA 

<400> 432 , _ 

a „ v^l Rlv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 " 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 



Met 


Glu 


Leu Val 


Gly 


Trp 


1 






5 




Gin 


Trp 


He Gin 


Glu 


Asp 




20 






Ser 


Asn 


Ser Arg 


Ser 


Gin 






35 






He 


Met 


Ser Leu 


Thr 


Lys 




50 








Pro 


Val 


Glu Asp 


He 


Ser 


65 








70 


Asn Gly 


Tyr Asp 


Pro 


Gin 






85 




Thr Lys 


Lys Phe 


Gly 


Lys 






100 






Thr 


Thr 


Gly Lys 


Thr 


Asn 






115 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


• 


130 








Cys 


Val 


Asp Lys 


Met 


Val 


145 








150 


Lys 


Val 


Val Glu 


Ser 


Ala 






165 




Val 


Asp 


Gin Lys 


Cys 


Lys 




180 






He 


Val 


Thr Ser 


Asn 


Thr 






195 






Thr 


Thr 


Phe Glu 


His 


Gin 




210 








Glu 


Leu 


Thr Arg Arg 


Leu 


225 








230 


Glu 


Val 


Lys Asp 


Phe 


Phe 






245 




Glu 


His 


Glu Phe 


Tyr 


Val 






260 






Pro 


Ser 


Asp Ala 


Asp 


He 






275 






Ala 


Gin 


Pro Ser 


Thr 


Ser 




290 
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Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser Arg 


305 






310 




Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 








325 




Phe 


Thr 


His 


Gly Gin Lys 


Asp Cys 








340 




Ser 


Gin 


Pro 


Val Ser Val 


Val Lys 






355 




360 


He 


His 


His 


He Met Gly 


Lys Val 




370 






375 


Leu 


Val 


Asn 


Val Asp Leu 


Asp Asp 


385 






390 





His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



<210> 433 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 495 511 GCC GCA 



<400> 433 



Thr 


Ala 


Gly Phe 


Tyr Glu 


He 


Val 


He Lys Val Pro 


Ser Asp Leu Asp 


1 






5 






10 


15 


Glu 


His 


Leu Pro 


Gly He 


Ser Asp 


Ser Phe Val Asn 


Trp Val Ala Glu 






20 








25 


30 


Lys 


Glu 


Trp Glu 


Leu Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu Asn Leu He 






35 






40 




45 


Glu 


Gin 


Ala Pro 


Leu Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe Leu 




50 






55 




60 




Thr 


Glu 


Trp Arg 


Arg Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu Phe Phe Val 


65 






70 






75 


80 


Gin 


Phe 


Glu Lys 


Gly Glu 


Ser 


Tyr 


Phe His Met His 


Val Leu Val Glu 








85 






90 


95 


Thr 


Thr 


Gly Val 


Lys Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser Gin He 






100 








105 


110 


Arg Glu 


Lys Leu 


He Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro Thr Leu 






115 - 






120 




125 


Pro 


Asn 


Trp Phe 


Ala Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 






135 




140 




Ash 


Lys 


Val Val 


Asp Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu Leu Pro Lys 


145 






150 






155 


160 


Thr 


Gin 


Pro Glu 


Leu Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin Tyr Leu 








165 






170 


175 


Ser 


Ala 


Cys Leu 


Asn Leu 


Thr Glu Arg Lys Arg Leu Val Ala Gin His 






180 








185 


190 


Leu 


Thr 


His Val 


Ser Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu Asn Gin Asn 






195 






200 


205 


Pro 


Asn 


Ser Asp 


Ala Pro 


Val 


He Arg Ser Lys Thr 


Ser Ala Arg Tyr 




210 






215 




220 




Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


Asp Lys Gly He 


Thr Ser Glu Lys 


225 






230 






235 


240 


Gin Trp 


He Gin 


Glu Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn Ala Ala 








245 






250 


255 


Ser 


Asn 


Ser Arg 


Ser Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






260 








265 


270 


He 


Met 


Ser Leu 


Thr Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 






275 






280 




285 


Pro 


Val 


Glu Asp 


He Ser 


Ser 


Asn Arg He Tyr Lys 


He Leu Glu Leu 




290 






295 




300 




Asn Gly 


Tyr Asp 


Pro Gin 


Tyr Ala 


Ala Ser Val Phe 


Leu Gly Trp Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

* 325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 5i 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 434 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 495 511 GCC GCA 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 ' 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 " HO 

Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 I 60 
Ala He Leu Gly Gly Ser Lys Val Arg 
170 I 75 



<400> 434 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 




100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 








135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 
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Val 


Asp 


Gin Lys Cys 


Lys Ser Ser Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






180 


185 








190 


He 


Val 


Thr Ser Asn 


Thr Asn Met Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 


200 






205 




Thr 


Thr 


Phe Glu His 


Gin Gin Pro Leu 


Gin 


Asp Arg 


Met 


Phe Lys . Phe 




210 




215 




220 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 


225 






230 




235 




240 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 


Lys 


Asp His 


Val 


Val Glu Val 






245 




250 






255 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys Gly Gly 


Ala Lys 


Lys 


Arg Ala Ala 






260 


265 








270 


Pro 


Ser 


Asp Ala Asp 


lie Ser Glu Pro 


Lys 


Arg Val Arg Glu Ala Val 






275 


280 






285 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu Ala 


Ser He Asn Tyr Ala Asp 




290 




295 




300 






Arg 


Leu 


Ala Arg Gly 


His Ser Leu 










305 






310 











<210> 435 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 54 GCC GCC 



<400> 435 



Thr Ala 


Gly 


Phe 


Tyr Glu 


He 


Val 


He 


Lys 


Val Pro Ser Asp 


Leu Asp 


1 








5 










10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn Trp Val 


Ala Glu 








20 






25 




30 




Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Ser 


Asp 


Met Asp Leu Asn 
45 


Leu He 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe Leu 




50 










55 






60 




Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala Leu Phe 


Phe Val 


65 










70 










75 


80 


Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe 


His 


Met His Val Leu 


Val Glu 










85 










90 




95 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg Phe Leu Ser 


Gin He 








100 










105 




110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He Glu Pro 


Thr Leu 






115 










120 






125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala Gly Gly Gly 




130 










135 








140 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr Leu Leu 


Pro Lys 


145 










150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn Met Glu Gin 


Tyr Leu 
175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu Val Ala 


Gin His 








180 










185 


190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys Glu Asn 
205 


Gin Asn 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He Arg 


Ser 


Lys Thr Ser Ala Arg Tyr 




210 










215 








220 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser Glu Lys 


225 










230 








235 


240 


Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 










245 










250 




255 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu Asp Asn Ala Gly Lys 
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260 265 270 



lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val Gly Gin Gin 






275 










280 








285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr 


Lys 


He Leu Glu 


Leu 




290 










295 








300 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 


305 










310 








315 






320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu Phe Gly Pro Ala 








325 










330 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His Thr Val 


Pro 






340 










345 






350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro Phe Asn 


Asp 




355 










360 








365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly Lys Met Thr 


Ala 




370 










375 








380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly Ser Lys Val 


Arg 


385 










390 








395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro Thr Pro 


Val 










405 










410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He Asp Gly Asn Ser 








420 










425 






430 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met Phe Lys 


Phe 






435 










440 








445 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val Thr Lys 


Gin 




450 










455 








460 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val Val Glu 


Val 


465 










470 








475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys Arg Ala 


Ala 










485 










490 




495 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg Glu Ser 


Val 






500 










505 






510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser 


He Asn Tyr Ala Asp 






515 










520 








525 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val Gly 


Met 


Asn Leu Met 


Leu 




530 










535 








540 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser Asn He 


Cys 


545 






550 








555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys 


Phe 


Pro Val Ser 


Glu 










565 










570 




575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr 


Gin 


Lys Leu Cys 


Tyr 








580 










585 






590 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala 


Cys 


Thr Ala Cys 


Asp 






595 










600 








605 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 






610 










615 








620 







<210> 436 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 54 GCC GCC 
<400> 436 

Met Glu Leu Val Gly Trp JL.eu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 ~ 40 45 
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lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








Asn 


Glv 


Tyr Asp 


Thr 


TjVS 


Lys 


Phe 








100 


Thr 

X A- J- -1- 


Thi? 


Gly Lys 






115 




Phe 


Tvr 


Gly 


Cys 




130 

JL -J V 






Cys 


Val 


Asp 


Lys 


145 










V CX JL 


Val 


Glu 


V O X 




Gin 


Lys 








180 


x x c 


Val 
v ax 


Thr 


Ser 






195 






Thir 


Phe 


Glu 




?1 0 

X v 






Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




lie 


His 


His 


lie 




370 






Leu 


Val 


Asn 


Val 


385 









Thr Lys Thr Ala 
55 

lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 437 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 495 54 GCC GCC 
<400> 437 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 - 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 " 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ' * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Gys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 * 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 ~ 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr* Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 438 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 54 GCC GCC 
<400> 438 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155- 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~* 230 235 ~ 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 439 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 495 GCG GCC 
<400> 439 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 
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Glu 


His 


Leu Pro Gly 


lie 


Ser Asp 


Ser 


Phe 


Val Asn 


Trp 


Val Ala Glu 






20 








25 








30 


Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn Leu He 




35 






40 








45 




Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu Gin Arg 


Asp Phe Leu 




50 








55 






60 






Thr Glu Trp Arg Arg Val 


Ser Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe Phe Val 


65 








70 








75 




80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His 


Met His 


Val 


Leu Val Glu 






85 








90 






95 


Thr Thr Gly Val 


Lys 


Ser 


Met Val 


Leu 


Gly 


Arg Phe 


Leu 


Ser Gin He 






100 








105 








110 


Arg 


Glu 


Lys Leu 


lie 


Gin Arg lie 


Tyr 


Arg 


Gly He 


Glu 


Pro Thr Leu 






115 






120 








125 




Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr Lys 


Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 




130 






135 






140 






Asn 


Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu Pro Lys 


145 






150 








155 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin Tyr Leu 








165 








170 






175 


Ser 


Ala 


Cys Leu Asn Leu Thr Glu Arg 


Lys 


Arg Leu 


Val 


Ala Gin His 






180 








185 








190 


Leu 


Thr 


His Val 


Ala 


Gin 


Thr Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn Gin Asn 






195 






200 








205 




Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val lie 


Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




210 








215 






220 






Met 


Glu 


Leu Val 


Gly Trp 


Leu Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


225 








230 








235 




240 


Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 






245 








250 






255 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie Lys 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 






260 








265 








270 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 






280 








285 




Pro 


Val 


Glu Asp 


lie 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 




290 






295 






300 






Asn Gly Tyr Asp 


Pro 


Gin 


Tyr Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 


305 








310 








315 




320 


Thr 


Lys 


Lys Phe 


Gly Lys 


Arg Asn Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 








325 








330 






335 


Thr Thr Gly Lys 


Thr 


Asn 


He Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






340 








345 








350 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






355 






360 








365 




Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 




370 








375 






380 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 


385 








390 








395 




400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 






405 








410 






415 


lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 






420 








425 








430 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 


Leu 


Gin 


Asp Arg Met 


Phe Lys Phe 






435 






440 








445 




Glu Leu Thr Arg Arg Leu Asp His Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 








455 






460 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp Ala 


Lys 


Asp His 


Val 


Val Glu Val 


465 








470 








475 




480 


Glu 


His 


Glu Phe 


Tyr Val 


Lys Lys 


Gly 


Gly 


Ala Lys 


Lys 


Arg Ala Ala 








485 








490 






495 


Pro Ser Asp Ala Asp 


lie 


Ser Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 
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500 




505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 






520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 








535 


540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 


• 




550 ~ 555 










560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 


570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 




585 






590 






He 


His 


His 


He 


Met 


Gly Lys Val Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp Cys He Phe 


Glu 


Gin 










610 








615 


620 











<210> 440 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 495 GCG GCC 



<400> 440 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly 


He 


Thr Ser Glu Lys 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser 


Phe Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu 


Asp Asn Ala Gly Lys 






35 










40 






45 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro Asp Tyr 


Leu 
60 


Val Gly Gin Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr 


Lys 


He Leu Glu Leu 


65 










70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val 


Phe 


Leu Gly Trp Ala 




85 






90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp 


Leu 


Phe Gly Pro Ala 






100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He 


Ala 


His Thr Val Pro 






115 








120 






125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn 


Phe 


Pro Phe Asn Asp 




130 








135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu 


Gly 


Lys Met Thr Ala 


145 










150 






155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly 


Gly Ser Lys Val Arg 








165 








170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He 


Asp 


Pro Thr Pro Val 






180 










185 




190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He 


Asp Gly Asn Ser 






195 










200 




205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met Phe Lys Phe 




210 










215 




220 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly 


Lys 


Val Thr Lys Gin 


225 










230 






235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His 


Val Val Glu Val 






245 








250 




255 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 
265 


Lys 


Lys Arg Ala Ala 
270 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro Lys Arg 


val 


Arg Glu Ser Val 
285 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala Asp 




290 










295 




300 








Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser Arg 


His Val Gly Met Asn 


Leu 


Met 


Leu 


305 








310 






315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met Asn Gin Asn Ser 


Asn 


He 


Cys 






325 






330 




335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu Glu Cvs Phe Pro 


Val 


Ser 


Glu 








340 










345 


350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 






355 










360 


365 








lie 


His 


His 


lie Met Gly 


Lys 


Val 


Pro Asp Ala Cys Thr 


Ala 


Cvs 


Asp 




370 










375 




380 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu Gin 








385 










390 






395 








<210> 441 




















<211> 536 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep68 


197 495 GCG GCC 








<400> 441 




















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser 


Asp 


Leu 


Asp 


1 






5 








10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp 


Val 


Ala 


Glu 








20 








25 


30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu 


Asn 


Leu 




35 










40 


45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu 


Phe 


Phe 


65 




70 






75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val 


Leu 


Val 


Glu 








85 








90 




95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser 


Gin 


He 






100 








105 


110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro 


Thr 


Leu 




115 










120 


125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 




140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu 


Leu 


Pro 


Lys 


145 








150 






155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu 


Gin 


Tyr 


Leu 










165 






170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu Val 


Ala 


Gin 






180 










185 


190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu 


Asn 


Gin 


Asn 






195 










200 


205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr Ser 


Ala 


Arg 


Tyr 




210 








215 




220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr 


Ser 


Glu 


Lys 


225 








230 






235 






240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 


Asn 


Ala 


Ala 








245 






250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 


270 




Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


Gly 


Gin 






275 








280 


285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He 


Leu 


Glu 


Leu 
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290 








295 


Asn Gly 


Tyr Asp 


Pro 


Gin Tyr 


305 








310 




Thr 


Lys 


Lys Phe 


Gly Lys Arg 




325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 






340 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 




355 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 






405 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 






435 








Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 




450 






455 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


465 






470 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 








485 






Pro 


Ser 


Asp Ala 


Asp 


lie 


Ser 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 






515 








Arg 


Leu 


Ala Arg 


Gly His 


Ser 


530 








535 



-515- 

300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 

315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 

3 80 

Ala He Leu Gly Gly Ser Lys Val Arg 

395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 

460 

Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Gly Gly Ala Lys Lys Arg Ala Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<210> 442 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant ~rep protein: rep40 197 495 GCG GCC 



<400> 442 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 





10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 443 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 443 














Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 



He 


Leu Gly Gly 


Ser 


Lys Val Arg 




170 




175 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 


185 






190 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 




205 




Leu 


Gin Asp Arg 


Met 


Phe Lys Phe 




220 






Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 




235 




240 


Ala 


Lys Asp His 


Val 


Val Glu Val 




250 




255 


Gly 


Gly Ala Lys 


Lys Arg Ala Ala 


265 






270 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 




285 




Glu 


Ala Ser He 


Asn Tyr Ala Asp 




300 







261 20 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








220 










Asp 


Lys 


Gly 
235 


He 


Thr 


Ser 


Glu 


Lys 
240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 
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Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



245 








Ala 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 

*J M *J 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala- 




390 






Cys 


Lys 


Ser 


Ser 










Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





250 



Ala 


Ala 


Leu 


Asp 


265 








Pro 


ASp 


Tyr 


IlCU 


Arg 


x ±e 


Tyr 


T *>n 

Liyb 








300 


Ala 


Ser 


17-* 1 

vaJL 


File 






315 




Thr 


lie 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






M J-\ 

380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 







255 




Asn 


Ala 


Gly 






270 






Val 


Gly Gin 


U-l-il 


285 








He 


Leu 


Glu 


Leu 


Leu Gly Trp 


Ala 










Phe Gly 


Pro 


A-La 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 




365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 










Pro 


Thr 


Pro 


vai 






415 




Asp 


Gly Asn 


C^* *-K. 

ser 




430 






Met 


Phe 


Lys 


rile 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 


590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<210> 444 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 261 20 GCC GCC 



<400> 444 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 3.5 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


oo 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 



385 



Ala Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 445 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 261 20 GCC GCC 
<400> 445 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 



Glu Gin Ala Pro 


Leu 


Thr 


Val Ala Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 


50 






55 






60 










Thr Glu Trp Arg Arg 


Val 


Ser Lys Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 






75 










80 


Gin Phe Glu Lys 


Gly 
85 


Glu 


Ser Tyr Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Thr Thr Gly Val 


Lys 


Ser 


Met Val Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


100 






105 










110 






Arg Glu Lys Leu 


lie 


Gin Arg He Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 


115 






120 








125 








Pro Asn Trp Phe 


Ala 


Val 


Thr Lys Thr Arg 


Asn Gly Ala Gly 


Gly Gly 


130 






135 






140 










Asn Lys Val Val 


Asp 


Glu 


Cys Tyr He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 




150 






155 










160 


Thr Gin Pro Glu 


Leu 


Gin 


Trp Ala Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




165 




170 










175 




Ser Ala Cys Leu 


Asn 


Leu Thr Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


180 






185 










190 






Leu Thr His Val 


Ser 


Gin 


Thr Gin Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 


195 






200 








205 








Pro Asn Ser Asp Ala 


Pro 


Val He Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 


210 






215 






220 










Met Glu Leu Val 


Gly 


Trp 


Leu Val Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 


230 






235 










240 


Gin Trp lie Gin 


Glu 


Asp 


Gin Ala Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


245 






250 










255 




Ser Asn Ser Arg 


Ala 


Gin 


He Lys Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


260 






265 










270 






lie Met Ser Leu 


Thr 


Lys 


Thr Ala Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 


275 






280 








285 








Pro Val Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


290 






295 






300 










Asn Gly Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


305 




310 






315 










320 


Thr Lys Lys Phe 


Gly 
325 


Lys 


Arg Asn Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 


Thr Thr Gly Lys 


Thr 


Asn 


He Ala Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


340 






345 










350 






Phe Tyr Gly Cys Val 


Asn 


Trp Thr Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 


355 






360 








365 








Cys Val Asp Lys 


Met 


Val 


He Trp Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 






380 










Lys Val Val Glu 


Ser 


Ala 


Lys Ala He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


385 




390 




395 










400 


Val Asp Gin Lys 


Cys 


Lys 


Ser Ser Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




405 






410 










415 




lie Val Thr Ser 


Asn 


Thr 


Asn Met Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


420 






425 










430 






Thr Thr Phe Glu 


His 


Gin 


Gin Pro Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 


435 






440 








445 








Glu Leu Thr Arg Arg 


Leu Asp His Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


450 






455 






460 










Glu Val Lys Asp 


Phe 


Phe 


Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 




470 






475 










480 


Glu His Glu Phe 


Tyr 


Val 


Lys Lys Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




485 






490 










495 




Pro Ser Asp Ala Asp 


lie 


Ser Glu Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


500 






505 










510 






Ala Gin Pro Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 



515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 446 
<21X> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 261 20 GCC GCC 
<400> 446 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ala Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 "0 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 . 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 " 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 * 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 447 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 20 GCC GCC 
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<400> 447 




















Thr 


Ala 


Gly Phe 


Tyr 


Glu 


lie 


Val 


He Lys Val Pro 


Ser 


Asp 


Leu Asp 


1 




5 








10 






15 




Glu 


His 


Leu Ala 


Gly 


lie 


Ser Asp 


Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 






20 










25 




30 






Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 




35 








40 




45 








Glu 


Gin 


Ala Pro 


Leu 


Ala 


Val 


Ala 


Glu Lys Leu Gin Arg 


Asp 


Phe 


Leu 




50 








55 




60 










Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


65 








70 






75 








80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Val 


Glu 






85 






90 






95 




Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 










105 




110 






Arg Glu 


Lys Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 






115 








120 




125 








Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 




14 0 










Asn Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 








160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp Ala Trp Thr Asn Met 


Glu 


Gin Tyr 


Leu 








165 








170 






175 




Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 






180 




Gin 






185 




190 






Leu 


Thr 


His Val 


Ser 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 








200 




205 








Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 


Ser 


Ala Arg Tyr 




210 








215 




220 










Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 








240 


Gin Trp 


lie Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 






255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn 


Ala 


Gly Lys 






260 










265 




270 






lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 






275 








280 




285 








Pro 


Val 


Glu Asp 


lie 


Ser 


Ser Asn Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 




300 










Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala Ser Val Phe 


Leu 


Gly Trp Ala 


305 








310 






315 








320 


Thr Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 


Thr He Trp Leu 


Phe 


Gly 


Pro 


Ala 








325 








330 






335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe Asn Asp 




355 








360 




365 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


370 








375 




380 










Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 








390 






395 








400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 




405 








410 






415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn Ser 






42 0 










425 




430 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 


445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 




460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 






475 








480 
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Glu 


His 


Glu 


Phe 


Tyr 
485 


Pro 


Ser 


Asp Ala Asp 








500 




Ala 


Gin 


Pro 
515 


Ser 


Thr 


Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Phe 


Pro 


Cys 


Arg 


Gin 


545 










Phe 


Thr 


His 


Gly Gin 










565 


Ser 


Gin 


Pro 


Val 
580 


Ser 


He 


His 


His 
595 


He 


Met 


Leu 


Val 
610 


Asn 


Val 


Asp 



490 495 
He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 560 

Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<210> 448 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 20 GCC GCC 



<400> 448 
















Val 




Thr 


Ala' 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Pro 


1 






5 










10 


Val 




Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Asn 








20 








25 






Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 




35 










40 








Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


50 










55 










60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


65 








70 








His 


75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


Met 








85 










90 




Phe 


Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 








100 










105 




Gly 


He 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 




115 










120 








Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 




13 0 








135 










140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


145 








150 










155 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 








165 










170 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 






180 










185 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 




195 










200 








Thr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


210 








215 










220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


225 








230 










235 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 








245 










250 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 



15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 * 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 - 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 * 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 449 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 420 GCG GCC 



15 

Trp Val Ala Gli 
30 

Leu Asn Leu H< 
45 

Arg Asp Phe Lei 

Leu Phe Phe Val 

80 

Val Leu Val Gli 
95 

Leu Ser Gin Il< 
110 

Glu Pro Thr Lei 
125 



<400> 449 












He Lys Val Pro 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 




35 










40 


Glu Lys Leu Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


65 






70 






75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 








85 








90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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610 615 620 

<210> 450 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 
<400> 450 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

1 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 ~ 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
290 295 300 

G i n L ys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

305 310 315 320 

Phe Pro Cvs Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 " 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 
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<210> 451 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 



<400> 451 



TVi ~r~ 

1 


A "J -a 




Phe 

XT i iC 


x.yx 
5 


Glu 


He 


Val 


He 


X 

gi n 

uX Li. 


XIX £3 


xjcu 


XT -1_ W 


Glv 
oxy 


He 

JL JU VJ- 


Ser 

«— ■ x. 


Asn 


Ser 

+—J ^wi x— 








20 








25 


T,VQ 


wX LX 


T'-v-r-v 

J.X7p 


Glu 


Ti£*U 


Pro 


Pro 

X». X> V-/ 


Asd 

A XW M 


Ser 






35 










40 




\JJL U 


Gin 

VJXXX 


Ala 


XT -I- 


Tien 


Thr 


Val 


Ala 


Glu 




50 










55 








Glu 

VJJ. LA 


Trn 




Arcr 


Val 


Ser 


Lvs 


Ala 


65 










70 








m n 

VjXXX 


P>|P 

xT lie; 


Glu 




Glv 


Glu 


Ser 


Tvr 
j 


Phe 

X- xxw 










85 










X ill 


xxxx 


Glv 


Val 




Ser 

h^S ^ 


Met 


Val 


Leu 








100 










105 




Glu 

VJX u 






He 

—Li «L 


Gin 


Ara 


He 


Tvr 




115 










120 




XT J. w 


Sen 


Trn 

-1. X M 


Phe 


Ala 


Val 


Thr 


Lvs 


Thr 




130 








135 










Val 


Val 


ASD 


Glu 


Cvs 


Tvr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 



405 
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420 GCG GCC 



Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Z\ c; n 


Trp 


Val 


Ala 


Glu 








30 






Asp Met 




Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 






Arg Gly 


He 
x. -i- 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn 


Glv 


Ala Gly 


Gly Gly 






140 










Pro 


Asn 
155 


Tvr 


Leu 


Leu 


Pro 


Lys 
160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin' Asn 






2 05 








Ser 


Lys 


Thr 

220 


Ser 


Ala 


Arg 


Tyr 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










270 






Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 
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lie 


Val 


Thr Ala 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 452 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 197 420 GCG GCC 
<400> 452 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 - 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 ^ 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 " 155 " 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 ~ 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 453 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 338 495 GCC GCC GCC 



<400> 453 



Thr 


Ala 


Glv 


Phe 


Tvr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 








10 










15 




Glu 


His 


Leu 


Pro 
20 


Glv 


He 


Ser 


Asp 


Ser Phe 
25 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 


Lys 


Glu 


TlD 

Cr 


Glu 


Leu 


Pro 


Pro 


Aso 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Glu Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trn 


Arcr 


AjTCJ 


Val 


Ser 


Lvs 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 






90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 








110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 






205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 








235 










240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 








265 








270 






He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 








300 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 








310 








315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 








330 










335 




Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 








365 
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Cys 


Val 


Asp 


Lys 


Met 


Val He Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 




370 








375 




380 








Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 




395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 








405 






410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 


Ala Val He Asp 


Gly Asn 


Ser 








420 






425 




430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 






440 




445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 








455 




460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp His Val 


Val 


Glu 


Val 


465 










470 




475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly 


Gly Ala Lys Lys 


Arg Ala Ala 










485 






490 




495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 








500 






505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala Ser He Asn 


Tyr Ala Asp 






515 






520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


Val Gly Met Asn 


Leu 


Met 


Leu 




53 0 








535 




540 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met 


Asn Gin Asn Ser 


Asn 


He 


Cys 


545 










550 




555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu 


Glu Cys Phe Pro 


Val 


Ser 


Glu 










565 






570 




575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys 


Ala Tyr Gin Lys 


Leu Cys 


Tyr 








580 






585 




590 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 


Asp Ala Cys Thr 


Ala 


Cys 


Asp 






595 






600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He Phe Glu Gin 










610 








615 




620 









<210> 454 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 54 338 495 GCC GCC GCC 



<400> 454 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






35 










40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 










85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 








100 










105 










110 


Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 










125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 










135 










140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 
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145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 455 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 455 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 











155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 










His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













54 338 495 GCC GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 
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Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 










325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


530 










535 





Trp 


Thr 


Asn Met 


Glu 


Gin Tyr 


Leu 


170 






175 




Arg 


Lys 


Arg Leu 


Val 


Ala Gin 


His 


185 








190 




Glu 


Gin 


Asn Lys 


Glu 


Asn Gin 


Asn 








205 






Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 






220 








Asp 


Lys 


Gly He 


Thr 


Ser Glu 


Lys 






235 






240 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 








270 




Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 








285 






Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 








365 






Trp 


Glu 


Glu Gly 


Lys 


Met Thr 


Ala 






380 








He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 




410 




415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






460 








Ala 


Lys 


Asp His Val 


Val Glu 


Val 




475 






480 


Gly Gly 


Ala Lys 


Lys 


Arg Ala 


Ala 




490 






495 




Pro 


Lys 


Arg Val 


Arg 


Glu Ser 


Val 


505 








510 




Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 








525 







<210> 456 

<211> 312 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 
<400> 456 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 



Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys 






35 






40 


lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 




50 








55 




V CL JL 


Glu 


Asp 


He 

^km t+m 


Ser Ser Asn 


65 










70 


7\ o Tl 


V7JL jr 


Tyr Asp 


Pro 


Gin Tvr Ala 








85 




•yVi "r~ 


T.ve 


Lys 


Phe 


Glv 


Tivs Ara Asn 








100 










Gly 


Lys 


Thr 


Asn He Ala 






115 






120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr 




130 








135 


Cys 


Val 


Asp 


Lys 


Met 


Val He Tro 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


AT a TiVS Ala 








165 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 








180 






He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 






195 






200 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 




210 








215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 










245 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 








260 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 






275 






280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 








2 95 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 


305 










310 


<210> 457 








<211> 621 








<212> PRT 








<213> Artificial Sequence 


<220> 










<223> Mutant rep protein: rep78 


<400> 457 








Thr 


Ala 


Gly 


Phe 


Tyr 


Glu He Val 


1 








5 




Glu 


His 


Leu 


Pro 


Gly 


He Ser Asp 








20 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro Asp 




35 






40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val Ala 




50 








55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser Lys 


65 










70 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser Tyr 








85 




Thr 


Thr 


Gly 


Val 


Lys 


Ser Met Val 






100 
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25 30 



Ala 


Ala 


Leu 


Asp Asn Ala Gly 


Lys 










45 






Pro Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 








60 








Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His Thr 
125 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 




155 








160 


He 


Leu Gly 


Gly 


Ser Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 










205 






Leu Gin Asp 


Arg 


Met Phe 


Lys 


Phe 








220 








Asp 


Phe 


Gly 
235 


Lys 


Val Thr 


Lys 


Gin 
240 


Ala 


Lys Asp 


His 


Val Val 


Glu 


Val 




250 








255 




Gly Gly Ala 


Lys 


Lys Arg 


Ala 


Ala 


265 








270 






Pro 


Lys 


Arg 


Val 


Arg Glu 
285 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 



300 



197 427 GCG 


GCG 








He Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


10 






15 




Ser Phe Val 


Asn 


Trp Val 


Ala 


Glu 


25 




30 






Ser Asp Met 


Asp 


Leu Asn 


Leu 


He 




45 






Glu Lys Leu 


Gin Arg Asp 


Phe 


Leu 




60 








Ala Pro Glu 


Ala 


Leu Phe 


Phe 


Val 


75 








80 


Phe His Met 


His 


Val Leu 


Val 


Glu 


90 






95 




Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 


105 




110 
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Arg Glu Lys Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro Thr Leu 




115 








120 




125 


Pro Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 


130 






135 




140 




Asn Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu Leu Pro Lys 


145 






150 






155 


160 


Thr Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin Tyr Leu 






165 








170 


175 


Ser Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Atq Lvs Arc? Leu 


Val Ala Gin His 




180 










185 


190 


Leu Thr 


His Val 


Ala 


Gin 


Thr 


Gin 


Glu Gin Asn Lvs 


Glu Asn Gin Asn 




195 








200 




205 


Pro Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Ara Ser Lvs Thr 


Ser Ala Ara Tvr 


210 








215 




220 




Met Glu 


Leu Val 


Gly Trp 


Leu 


Val 


Asn Lvs Glv He 


Thr Ser Glu Lvs 


225 






230 






235 


240 


Gin Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser Tvr He Ser 


Phe Asn Ala Ala 




245 








250 


255 


Ser Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys 


Ala. Ala Leu Asn 


Asn Ala Glv Lvs 




260 










265 


270 


lie Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asn Tvr Leu 


Val Glv Gin Gin 




275 








280 




2 85 


Pro Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Aro* Tie* Tvt Lvs 


Tie Leu Glu Leu 

•A. .A«> V>4 .A* \A !■ i ^A 


290 






295 




300 




Asn Gly Tyr Asp 


Pro 


Gin Tyr Ala 


Ala Ser Val Phe 


Leu Glv Trp Ala 


305 






310 






315 


320 


Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trr> Leu 


Phe Glv Pro Ala 






325 








330 


335 


Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr Val Pro 




340 










345 


350 


Phe Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro Phe Asn Asp 


355 








360 




365 


Cys Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys Met Thr Ala 


370 








375 




380 




Lys Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys Val Arg 


385 






390 






395 


400 


Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin lie Asp 


Pro Thr Pro Val 






405 








410 


415 


He Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Ala He 


Asp Gly Asn Ser 




420 










425 


430 


Thr Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




435 








440 


445 


Glu Leu Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val Thr Lys Gin 


450 








455 




460 




Glu Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val Val Glu Val 


465 






470 






475 


480 


Glu His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 






485 








490 


495 


Pro Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg Glu Ser Val 




500 










505 


510 


Ala Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 




515 








520 




525 


Arg Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn Leu Met Leu 


530 








535 




540 




Phe Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser Asn He Cys 


545 




550 






555 


560 


Phe Thr 


His Gly Gin Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro Val Ser Glu 






565 








570 


575 


Ser Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys Leu Cys Tyr 




580 










585 


590 


He His 


His He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 458 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 427 GCG GCG 



<400> 458 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 










10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 








30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 








45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 




85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 








110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






115 








120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




13 0 






135 








140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Ala He 


Asp 


Gly Asn 


Ser 






195 










200 








205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 








220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 






230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 








260 










265 








270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






275 








280 








2 85 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 

• 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 






310 










315 






He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 






325 










330 








335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 






365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 
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Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 459 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 427 GCG GCG 
<400> 459 



X 11 X 


7V "1 -» 
nl ct 


gi v 


Phe 


Tvr 
xy x 


Glu 


He 


Val 


He Lys 


Val Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 








15 






xxx o 




C .1- \J 


Glv 

v*xy 


He 


Ser 


Asp 


Ser Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 








20 








25 






30 






T.-rrci 

uys 


Glu 


Trn 


Glu 


Leu 

XJV »-* 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 






45 




Phe 




Gl 11 


VJill 




Pro 


Tj©U 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin 


Arg 


Asp 


Leu 




50 










55 






60 






Phe 


Val 


XllX 


Gl ii 

VSX U 


X X fcJ 


™> y 




Val 


Ser 


Lvs 


Ala Pro 


Glu Ala 


Leu 


Phe 






70 








75 








80 


gi r» 




Glu 


T,VS 


Glv 


Glu 


Ser 


Tyr 


Phe His 


Met His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




J. II X. 


Thr 


Glv 


Val 


Lvs 

xj y 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 






110 








Gl u 


-i-j j[ a 




He 


Gin 


Arcr 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 






140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met 


Glu Gin Tyr Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu 


Val 


Ala 


Gin 






180 










185 






190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 






205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 






220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser 


Lys 


225 








230 








235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 






270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 








280 






285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 






300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu 


Gly Trp 


305 




310 








315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe Gly 


Pro 


Ala 






325 








330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 


370 






375 






380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 
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385 






390 




Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 


Ala 






405 






He 


Val 


Thr Ser Asn 


Thr Asn Met 


Cys 






420 




425 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro 


Leu 






435 


440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 




450 


455 




Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


Ala 


465 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys 


Gly 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser Glu 


Pro 






500 




505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 


Glu 






515 


520 




Arg 


Leu 


Ala Arg Gly 


His Ser Leu 




530 




535 





<210> 460 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 



<400> 460 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 



245 
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395 






400 


Gin 


He Asp Pro 


Thr 


Pro 


Val 


410 




415 




Ala 


Ala He Asp 


Gly Asn Ser 






430 






Gin 


Asp Arg Met 


Phe 


Lys 


Phe 




. ~ 445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




460 








Lys 


Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 


490 






495 




Lys 


Arg Val Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser He Asn 


Tyr Ala Asp 




525 









427 


GCG GCG 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






45 








Asp 


Tyr Leu 


Val 


Gly Gin Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu 


Gly Trp Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 








160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 








175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






190 






Ala 


Ala He 


Asp 


Gly Asn 


Ser 






205 








Gin 


Asp Arg Met 


Phe 


Lys 


Phe 




220 










Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




235 








240 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


250 








255 
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Glu His Glu Phe Tyr Val Lys Lys 

260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 461 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
GCC GCG 



<400> 461 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


lie 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



-537- 



Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



54 228 370 387 GCC GCC 



lie 


Lys 


val 


fro 


s~\ "v*" 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


60 
Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 








Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 



330 335 
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Thr 


Thr 


Gly 


Lys 


Thr Asn He Ala Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 






340 


345 






350 






Phe 


Tyr 


Gly 


Cys 


Val Asn Trp Thr Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 




355 


360 




365 








Cys 


Ala 


Asp 


Lys 


Met Val He Trp Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 


375 




380 








Lys 


Val 


Ala 


Glu 


Ser Ala Lys Ala He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


385 








390 




395 






400 


Val 


Asp 


Gin 


Lys 


Cys Lys Ser Ser Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 






405 


410 






415 




lie 


Val 


Thr 


Ser 


Asn Thr Asn Met Cys 


Ala 


Val He Asp 


Gly Asn Ser 








420 


425 






430 






Thr 


Thr 


Phe 


Glu 


His Gin Gin Pro Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






435 




440 




445 








Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




450 




455 




460 








Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 


465 




470 




475 






480 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 










485 


490 






495 




Pro 


Ser 


Asp 


Ala 


Asp He Ser Glu Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 






500 


505 






510 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






515 




520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 


530 






535 




540 




He 




Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg Met 


Asn 


Gin Asn Ser 


Asn 


Cys 


545 




550 




555 


Val 




560 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys Leu 


Glu 


Cys Phe Pro 


Ser 


Glu 








565 


570 






575 




Ser 


Gin 


Pro 


Val 


Ser Val Val Lys Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 


585 






590 






lie 


His 


His 


He 


Met Gly Lys Val Pro 


Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 






595 




600 




605 








Leu 


Val 


Asn 


Val 


Asp Leu Asp Asp Cys 


He 


Phe Glu Gin 










610 






615 

• 




620 









<210> 462 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 54 228 370 387 GCC GCC 
GCC GCG 



<400> 462 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 








10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






35 








40 








45 


Gly Gin Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr 


Leu 


Val 




50 










55 








60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 








90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 








105 










110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 






115 










120 




125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 




130 










135 






140 








Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


145 






150 








155 




Val 


160 


Lys 


Val 


Ala 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu 


Gly Gly Ser Lys 


Arg 








165 








170 






175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 






180 








185 






190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He Asp Gly Asn 


Ser 




195 










200 




205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 


Gin 


Asp Arg Met 


Phe 


Lys 




210 










215 






220 






Gin 


Glu 


Leu 


Thr Arg 


Arg Leu Asp His Asp Phe 


Gly Lys Val 


Thr Lys 


225 










230 








235 


Val 


Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp His Val 


Val 






245 








250 






255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys Lys 


Arg 


Pro 








260 






265 






270 




Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu Pro 


Lys 


Arg Val Arg 


Glu 


Ser 






275 








280 




285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu 


Ala 


Ser He Asn Tyr Ala Asp 




290 










295 






300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 








310 








315 




He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin Asn Ser 


Asn 


Cys 






325 








330 






335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu 


Glu 


Cys Phe Pro 


Val 


Ser 








340 






345 






350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 


Ala 


Tyr Gin Lys 


Leu Cys 


Tyr 






355 










360 




365 






Asp 


He 


His 


His 


He 


Met 


Gly Lys 


Val Pro 


Asp 


Ala Cys Thr 


Ala 


Cys 




370 










375 






380 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp Cys 


He 


Phe Glu Gin 








385 










390 








395 








<210> 463 






















<211> 536 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep68 54 228 370 387 GCC GCC 







GCC GCG 



<400> 463 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 






25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 








40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 








60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 








75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 








90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 






105 










110 
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Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Ala 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Ala Asp Lys 
370 

Lys Val Ala Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 464 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 
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<223> Mutant rep protein: rep40 54 228 370 387 GCC GCC 
GCC GCG 



<400> 464 


Met 


Glu 


Leu Ala 


1 






Gin 


Trp 


He Gin 




20 


Ser 


Asn 


Ser Arg 






35 


He 


Met 


Ser Leu 




50 




Pro 


Val 


Glu Asp 


65 






Asn 


Gly 
-* 


Tyr Asp 


Thr 


Lys 


Lys Phe 






100 


Thr 


Thr 


Gly Lys 






115 


Phe 


Tyr 


Gly Cys 




130 




Cys 


Ala 


Asp Lys 


145 






Lys 


Val 


Ala Glu 


Val 


Asp 


Gin Lys 






180 


He 


Val 


Thr Ser 






195 


Thr 


Thr 


Phe Glu 




210 




Glu 


Leu 


Thr Arg 


225 






Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Leu 


Ala Arg 


305 







Gly Trp 


Leu 


Val 


5 








Glu Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 










He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


lie 


Tyr 


Lys 






/ 3 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly 


Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr Ala 


Asp 



<210> 465 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 221 289 GCA GCC 



<400> 465 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 



Ser 


Asp 


Leu 


Asp 






15 




Trp 


Val 


Ala 


Glu 




30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 
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50 










55 




Thr 


Glu Trp Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 










Thr Gly Val 


Lys 


Ser 


Met 


Val 








100 












blU 


jjys 


Leu 


He 


Gin Arg 


He 




115 










120 


rlU 


As n 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




^ tfi 


Lys 


Val 


Val Asp 


Glu 


Cys 


Tyr 


1 AC 

J. *± -J 








150 






111 XT 


Gin 


Pro 


Glu 


jjeu 


Gin Trp Ala 


















C* d >~ 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










T.oi i 
JjcUL 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


riO 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 






Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


^ — > 










230 






LjJ.I1 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Cot* 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 












Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




len 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 

J. X X JL. 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn 










325 








Thr 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 








340 










P"h <=» 

XT 11W 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


PVC! 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu Thr Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 





-542- 



60 



Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn 


Gly 


Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ala 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 
235 


He 


Thr 


Ser 


Glu 


Lys 
240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp. 


Leu 


Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 



540 
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Phe Pro Cys Arg Gin Cys Glu Arg 
545 550 
Phe Thr His Gly Gin Lys Asp Cys 

565 

Ser Gin Pro Val Ser Val Val Lys 

580 

He His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 466 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



Met Asn Gin Asn Ser Asn lie Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 ^ 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys He Phe Glu Gin 

620 



<220> 

<223> Mutant rep protein: rep52 221 289 GCA GCC 



<400> 466 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 




50 








55 








60 


He Leu Glu Leu 


Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


65 








70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp. Leu 


Phe Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His Thr Val Pro 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 




130 








135 








140 


Lys Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


145 






150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 






180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




210 










215 








220 


Val Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


225 






230 










235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 








260 








265 






270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg Glu Ser Val 






275 










280 








285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 










295 








300 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn Leu Met Leu 


305 








310 










315 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser Asn He Cys 
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Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
385 



325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys lie Phe Glu 
395 



335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 467 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 221 289 GCA GCC 



<400> 467 



inr 






t lit. 


ryr 


Glu 


He 


Val 


He Lys Val Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 








20 








25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 




60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


65 




70 






75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 




110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Leu 




115 










120 




125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 




140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin Tyr Leu 










165 






170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu 


Val 


Ala 


Gin 






180 










185 




190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 




205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr Ala Ala Arg Tyr 




210 








215 




220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


Ser 


Lys 


225 








230 






235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 




270 




Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin 






275 








280 




285 




Glu 




Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He 


Leu 


Leu 




290 








295 




300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly 


Trp 


305 






310 






315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Gly 


Pro 


Ala 






325 








330 






335 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Asn 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 






530 










535 







<210> 468 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 221 



<400> 468 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 










T>P>n 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly Asn Ser 










430 






Gin 


Asp Arg Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








289 


GCA 


GCC 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn Ser 
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195 










200 








205 




Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe Lys 


Phe 


210 










215 










220 




Glu Leu 


Thr Arg Arg 


Leu Asp His 


Asp 


Phe 


Gly Lys Val Thr Lys 


Gin 


225 








230 










235 




240 


Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp His Val Val Glu 


Val 








245 










250 




255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys Lys Arg Pro 


Ala 






260 










265 






270 




Pro Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu Ser Val 




275 










280 








285 




Ala Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 


290 










295 










300 




Arg Leu 


Ala Arg Gly 


His 


Ser 


Leu 












305 








310 
















<210> 469 






















<211> 621 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep78 


54 163 GCC GCT 




<400> 469 






















Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp Leu 


Asp 


1 




5 










10 




15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val Ala 


Glu 






20 






25 






30 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn Leu 


He 




35 










40 








45 




Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe 


Leu 


50 










55 








60 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe Phe 


Val 


65 








70 










75 




80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu Val 


Glu 






85 








90 




95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu Ser Gin 


He 




100 








105 






110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu Pro Thr 


Leu 




115 










120 








125 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 


130 








135 










140 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu Pro 


Lys 


145 








150 










155 




160 


Thr Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr 


Leu 








165 










170 




175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu Val Ala Gin 


His 




180 










185 






190 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys Glu Asn Gin 


Asn 




195 










200 








205 




Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 


210 










215 










220 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu 


Lys 


225 








230 










235 




240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala 


Ala 






245 








250 




255 




Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






260 










265 






270 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin 


Gin 




275 










280 






285 





WO 03/018820 



PCT/IB02/04087 



-547- 



Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 






470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 




530 








535 




Phe 


Pro 


Cys Arg Gin Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His lie 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 




610 








615 





Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






300 








Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 




330 








335 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 






Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 






380 








He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 




410 






415 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 








445 






Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 






460 








Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 




475 






480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 




490 








495 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 


505 








510 




Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 








525 






His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 






540 








Met 


Asn 


Gin Asn 


Ser 


Asn 


He Cys 






555 






560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser Glu 




570 






575 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys Tyr 


585 








590 




Pro 


Asp 


Ala Cys 


Thr 


Ala Cys Asp 






605 






Cys 


He 


Phe Glu 


Gin 








620 









<210> 470 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 54 163 GCC GCT 
<400> 470 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 * 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Has 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 * 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 * ~* 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 471 
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<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 471 



Thi- 

T 


Ala 


Glv 


Phe 


Tvr 
5 


Glu 


He 


Val 


JL 

Glu 

V3 X- ix 


His 




Pro 
20 


Glv 


He 


Ser Asp 


T,VS 


Glu 




Glu 


Leu 


Pro 


Pro Asp 




35 










40 


fill] 

VJ JL IX 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 














55 




Thr 


Glu 


Trp 


Atq 


Arc? 


Val 


Ser 


Lys 












70 






Gin 


Phe 


Glu 

^ *rtfc 


Lvs 


Glv 


Glu 


Ser 


Tyr 










B5 








JL 1 AJU 




Gly 


Val 


Lvs 


Ser 


Met 


Val 








100 

JU> V/ w 










Aro 


Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 






115 

•JL. «L «Jr 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 

X<Jv 








135 




Asn 


TjVS 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 










Ala 


Cvs 


Leu 


Asn 

* ***** a a 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 










325 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 



341 


407 


420 


GCC 


GCC 


GCC 


He 


Lys 


Val 


Pro 


Ser 


Asd Leu Aso 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala Glu 


25 










30 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu He 










45 




Glu Lys 


Leu Gin Arg 


Asd Phe Leu 








60 






Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 




90 








95 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin He 


105 










110 


Tyr 


Arg 


Gly 


He 


Glu 


Pro Thr Leu 










125 




Thr 


Arg 


Asn Gly Ala 


Glv Glv Glv 








140 






He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 










190 


Glu 


Gin 


Asn, 


Lys 


Glu 


Asn Gin Asn 








205 




"Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 








220 






Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 






235 






240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 




250 








255 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 


265 










270 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 




Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 






33 5 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








• 


365 




Trp Glu 


Glu 


Gly Lys 


Met Thr Ala 








380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 








415 


Cys 


Ala 


val 


He Asp 


Gly Asn Ser 
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420 



Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys 


Asp Phe 


Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp Ala Asp 


lie Ser 


Glu 








500 






Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 






535 




Phe 


Pro 


Cys 


Arg Gin 


Cys Glu Arg 


545 








550 




Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 








565 






Ser 


Gin 


Pro 


Val Ser 


Val Val 


Lys 








580 






lie 


His 


His 


lie Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn 


Val Asp 


Leu Asp 


Asp 




610 




615 





<210> 472 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 472 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 








180 










lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 
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425 






430 






Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser He 


Asn Tyr 


Ala 


Asp 






525 








His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




555 








560 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 






590 






Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He Phe Glu 


Gin 








620 











341 


407 


420 


GCC 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 








Ala 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 




155 










160 


He 


Leu 


Gly 


Gly 


Ser Lys 


Val 


Arg 




170 






175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 
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Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


vJJ. LA 






Arg Arg 


Leu Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 473 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 473 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 



Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 









395 



341 


407 


420 


GCC 


GCC 


GCC 






He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 
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210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin Trp 


lie 


Gin Glu Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 










405 








lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 











220 






Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 






235 






240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 




250 








255 


Ala 


— 

Ala 


Leu Asp Asn 


Ala Gly Lys 


265 










270 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 




Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 




Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 








380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 










445 




Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 








460 






Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




475 






480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 




490 








495 


Pro 


Lys 


Arg Val Arg 


Glu Ser Val 


505 










510 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 





<210> 474 

<211> 312 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 341 407 420 GCC GCC GCC 
<400> 474 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 
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Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Ala 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


111 _n _^t_ 

Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ala 


Ser 








180 










lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


305 










310 






<210> 475 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant -rep protein: rep78 


<400> 475 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 



Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




90 




95 




Thr 


He 


Trp Leu 


Phe Gly Pro 


Ala 


105 






110 




Glu 


Ala 


He Ala 


His Thr Val 


Pro 








125 




Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 






140 






Trp 


Glu 


Glu Gly 


Lys Met Thr 


Ala 




155 




160 


He 


Leu 


Gly Gly 


Ser Lys Val 


Arg 




170 




175 




Ala 


Gin 


He Asp 


Pro Thr Pro 


Val 


185 






190 




Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 






205 




Leu 


Gin 


Asp Arg 


Met Phe Lys 


Phe 






220 






Asp 


Phe 


Gly Lys 


Val Thr Lys 


Gin 




235 




240 


Ala 


Lys 


Asp His 


Val Val Glu 


Val 




250 




255 




Gly Gly 


Ala Lys 


Lys Arg Pro 


Ala 


265 






270 




Pro 


Lys 


Arg Val 


Arg Glu Ser 


Val 






285 




Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






300 







54 228 GCC GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


lieu Asp 




10 








15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 








125 






Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 
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Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Ala 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


^ rx —J 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


^25 
-j —j 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 






360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 




Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 




615 





170 



Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 




jjys 


Arg 


Ser 


Lys 


lax 








220 


Asp 


Lys 


Gly 


I J.e 






235 




Ser 


Tyr 


lie 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


T Am* 

Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 








315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


lie 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 476 
<211> 397 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 476 



Met 


Glu 


Leu 


Ala Gly Trp 
5 


Leu 


Val 


Gin Trp 


lie 


Gin Glu Asp 


Gin 


Ala 








20 








Ser 


Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 






35 






40 


lie 


Met 


Ser 


Leu Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp lie 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 








100 








Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 






115 






120 


Phe 


Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 








180 








lie 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








260 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 




290 








295 




Arg Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 








Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 






355 








360 


lie 


His 


His 


He Met 


Gly 


Lys 


Val 




370 








375 




Leu 


Val 


Asn 


Val Asp 


Leu 


Asp 


Asp 


385 








390 







<210> 477 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala Ala Leu 


Asp Asn Ala 


Gly Lys 






45 








Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




60 










Arg He Tyr 


Lys 


He 


Leu 


Glu 


Leu 


75 










80 


Ala Ser Val 


Phe 


Leu Gly 


Trp Ala 


90 








95 




Thr He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu Ala He 


Ala 


His 


Thr 


Val 


Pro 






125 








Asn Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




140 










Trp Glu Glu 


Gly Lys 


Met 


Thr 


Ala 


155 










160 


He Leu Gly 


Gly Ser Lys 


Val 


Arg 


170 








175 




Ala Gin He 


Asp 


Pro 


Thr 


Pro 


Val 


185 




190 






Cys Ala Val 


He Asp Gly 


Asn 


Ser 




205 








Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Glu Ala Ser 


He 


Asn 


Tyr 


Ala Asp 




300 










His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


315 










320 


Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro Asp Ala 


Cys 


Thr Ala 


Cys Asp 




380 










Cys He Phe 


Glu 


Gin 








395 
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<220> 

<223> Mutant rep protein: rep68 



<400> 477 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



54 228 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp Leu Asp 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp 


Val Ala Glu 


25 










30 


Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu He 








45 




Glu 


Lys 


Leu 


Gin Arg 


Asp Phe Leu 








60 






Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 




90 








95 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser Gin He 


105 










110 


Tyr 


Arg 


Gly 


He 


Glu 


Pro Thr Leu 








125 




Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 










190 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 






220 






Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


235 






240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 




250 








*■» c c 

255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 




Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 






335 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 




Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 






380 






He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 
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450 






455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg Trp 


465 




470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


530 






535 





<210> 478 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 478 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










X50 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 



305 310 



460 



Ala Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 




510 






Glu Ala Ser He 


Asn 


Tyr Ala Asp 




525 
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Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 



300 
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<210> 479 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 479 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


Val 


1 
Glu 


His 


Leu 


Pro 
20 


Gly 


lie 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


T 

Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala. 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



96 125 511 GCA GCG GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 




Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Ala 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Tnr 


Asn 


wet 




bin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 



410 415 
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lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


wee 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 

A A f\ 

440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


HIS 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 480 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 480 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



-559- 



cys 


Ala 


Val 


He 


Asp 


m v 

ul y 


7\ on 

XlOU 




d. D 










430 






Leu 


vj±n 


Asp Arg Met 




T ,TTC 

j-jy » 


~ -LLC 










445 








Asp 


Phe 

•* 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Lys 


Arg Val Arg 


Glu 


Ala 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 









620 



96 125 511 GCA GCG GCA 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 




Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 
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195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




lie 


His 


His 


lie 




370 






Leu 


Val 


Asn 


Val 


385 









200 205 
His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

215 220 
Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
230 " 235 240 

Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
245 ~ 250 255 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

280 285 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

295 300 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
310 315 320 

Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
325 330 335 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 
Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

375 380 
Asp Leu Asp Asp Cys He Phe Glu Gin 
390 395 



<210> 481 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 481 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 



96 125 511 GCA GCG GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Glu 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Ala 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 






110 






Tyr 


Arg 


Gly 


He 


Ala 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



205 
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Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser Ala Arg Tyr 




210 








215 








220 






Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


225 










230 










235 




240 


Gin 


Trp 


He 


Gin Glu Asp Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 








245 










250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 








280 








285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 




290 








295 








300 






Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 


305 




310 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 






325 










330 






335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






340 










345 








350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




355 








360 








365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


370 






375 








380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 


385 










390 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






405 










410 






415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 








420 










425 








430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 










440 








445 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 






455 








460 




Val Glu Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


465 








470 










475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 










485 










490 






495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ala Val 






500 








505 








510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






515 










520 








525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 










535 















<210> 482 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 96 125 511 GCA GCG GCA 
<400> 482 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp. Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



WO 03/018820 



PCT/IB02/04087 



-562- 



65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 







75 


Ala 


Ser 


Val Phe 




90 




Thr 


He 


Trp Leu 


105 






Glu 


Ala 


He Ala 


Asn 


Glu 


Asn Phe 






140 


Trp Glu 


Glu Gly 






155 


lie 


Leu 


Gly Gly 




170 




Ala 


Gin 


He Asp 


185 






Cys 


Ala 


Val He 


Leu 


Gin 


Asp Arg 






220 


Asp 


Phe 


Gly Lys 




235 


Ala 


Lys 


Asp His 




250 




Gly Gly 


Ala Lys 


265 






Pre 


Lys 


Arg Val 


Glu 


Ala 


Ser He 






300 



80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ala Val 
285 

Asn Tyr Ala Asp 



<210> 483 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 54 163 GCC GCT 
<400> 483 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser 


Asp 


Leu Asp 


1 






5 










10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu 


Asn 


Leu 




35 










40 








45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 




50 










55 










60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu 


Phe 


Phe 


65 




70 










75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val 


Leu 


Glu 








85 










90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu 


Leu 


Pro 


Lys 


145 






150 










155 








160 
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Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 *" 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe- Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 . 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 ~ 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 * ~ 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 ~ 620 



<210> 484 
<2H> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 484 



Thr 


Ala 


Gly Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 

** 


He 


Ser 


Asp 








20 










Lvs 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




I*ys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



420 



54 163 GCC GCT 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 








45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val Glu 
95 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 


105 








110 




Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 








125 






Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 






140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 






220 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala Ala 
255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 










270 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 






380 








He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 




410 








415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 
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Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr" Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 485 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 485 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


"Pro 
20 


Gly 


lie 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 
130 


Trp 


Phe 


Ala 


Val 


Thr 
135 


Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ala 


Gin 


Thr 


Gin 
200 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 



197 


420 


GCG 


GCC 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 








45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly He Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lvs 


Lys 


Phe 


Thr 


Thr 


Gly Lys 








340 


Phe 


Tvr 










J ~? 




Cvs 


Val 








•370 






Lys 


Val 


V Ctl 




385 








Val 
v ctx 




Gin 


Lys 


lie 


v a j. 


Thr 


Ala 








420 


J. ill 


TTrr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 









300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Piie 


Asn 


ASp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 486 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 



<400> 486 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 
65 70 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 



75 80 
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Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 
165 


Ala 


Lys Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 








180 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn Met 






195 








200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 




210 










215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


305 








310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly 


Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


3 85 










390 




<210> 487 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protexn: rep68 


<400> 487 










Thr 


Ala 


Gly 


Phe 


Tyr 

c 


Glu 


He Val 


1 
Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 




50 










55 


Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser Lys 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 



Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 


Glu 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 










395 













197 


420 


GCG 


GCC 






He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 


25 








30 


Leu He 


Ser Asp 


Met 


Asp 


Leu Asn 










45 




Glu 


Lys 


Leu 


Gin 


Arg Asp 


phe Leu 






60 






Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val Leu 


Val Glu 
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85 



Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arcr 


Glu 


Lvs 


Leu 


He 


Gin Arg 


He 




115 

■^L- mF 










120 


Pro 


Asn 


TrD 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 






T.VS 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 








Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








»-» <^ J~ 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 












jl ixi> 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 






Glu 

V-I JL LA 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 










He 


Gin 


Glu Asp Gin Ala 








245 








O ^ -i- 


noil 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 

JL JL w 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Glv 


Tyr 


Asp 


Pro Gin Tyr Ala 


305 










310 






Thr 


Lvs 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thx 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 






355 










360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 




450 










455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


530 










535 
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90 








95 




lieu Gly Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr Arg Asn 


Gly Ala Gly Gly 


Gly 








140 








He 


Pro 


Asn 


Tyr Leu Leu 


Pro 


Lys 






155 








160 


Tro 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


170 








175 




Ara 


Lvs 


Arcr 


Leu 


Val Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu Asn 
205 


Gin 


Asn 


Ara 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 




235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp Asn Ala Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 






285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 
365 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 






380 








He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 


425 








430 






Leu 


Gin Asp 


Arg 


Met Phe 


Lys 


Phe 










445 






Asp 


Phe Gly 


Lys 


Val Thr 


Lys 


Gin 








460 








Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 



525 



<210> 488 
<211> 312 
<212> PRT 



WO 03/018820 



PCT/IB02/04087 



<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: re P 40 197 420 GCG GCC 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 " 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp- Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 " 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 489 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> m „_ 

<223> Mutant rep protein: rep78 334 428 499 GCG GCT GCC 

<400> 489 _ _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 


Glu 


Gin 


Ala Pro 




50 




Thr 


Glu 


Trp Arg 


65 






Gin 


Phe 

-i_ nut 


Glu Lvs 


J. I IX 




Glv Val 






100 

-1- v/ V 




Gill 

V3X. u 


TiVS Ti^ii 






XX3 


Pro 




Tro Phe 




J. Ju 




Asn 


Lys 


Val Val 


145 






J. iix 




Pnro Glu 

XT X> V3XU 




Ala 


Cvs Leu 






inn 

X O \J 


ucu 


X ilX 


His Val 








rlU 


A c; n 










Met 


Glu 


Leu Val 


225 








i xp 


Tip Rin 
xxC vjrXli 


Car 
OCX 




OCX. ru.^ 






260 


Tie 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






X XII. 


TiVS 

XJjr O 


Lvs Phe 


X Hi* 


Thr 


Glv Lvs 






J " V/ 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


lie 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Ala Ala 






500 


Ala 


Gin 


Pro Ser 






515 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 



Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu Gly 








380 


He 


Leu 


Gly Gly 






395 




Ala 


Gin 


He Asp 




410 






Cys 


Ala 


Val 


Ala 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Ala Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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Arg 


Tyr 


Gin Asn Lys Cys 


Ser Arg His Val Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 




535 


540 










Phe 


Pro 


Cys Arg Gin Cys 


Glu Arg Met Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 


555 










560 


Phe 


Thr 


His Gly Gin Lys Asp Cys Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 


570 








575 




Ser 


Gin 


Pro Val Ser Val 


Val Lys Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 


585 






590 






He 


His 


His He Met Gly 


Lys Val Pro Asp Ala 


Cys 


Thr 


Ala 


Cys Asp 






595 


600 




605 








Leu 


Val 


Asn Val Asp Leu 


Asp Asp Cys He Phe 


Glu 


Gin 










610 


615 


620 











<210> 490 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 334 428 499 GCG GCT GCC 



<400> 490 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 






10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu 


Asp Asn Ala Gly Lys 






35 








40 






45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 






60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 






75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val 


Phe Leu Gly Trp Ala 






85 






90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp 


Leu 


Phe 


Ala Pro Ala 




100 








105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He 


Ala 


His 


Thr Val Pro 






115 










120 






125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 






135 






140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu 


Gly 


Lys 


Met Thr Ala 


145 








150 






155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly 


Gly Ser 


Lys Val Arg 








165 






170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin 


He 


Asp 


Pro 


Thr Pro Val 






180 








185 








190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val 


Ala 


Asp 


Gly Asn Ser 






195 










200 






205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 




210 










215 






220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly 


Lys 


Val 


Thr Lys Gin 


225 






230 






235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His 


Val 


Val Glu Val 








245 






250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 








260 








265 








270 


Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu Pro Lys 


Arg 


Val 


Arg 


Glu Ser Val 






275 










280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 






300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val Gly 


Met 


Asn 


Leu Met Leu 
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305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 491 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 334 428 499 GCG GCT GCC 



1Q 15 

He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

40 45 
Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

55 60 
Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
70 75 80 

Glu Ser Tyr Phe His Met His Val Leu Val Glu 

90 95 
Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 ~ HO 

Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

120 I 25 
Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

135 140 
Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
150 " 155 160 

Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

185 * 190 
Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

200 205 
Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

215 220 
Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
230 235 240 

Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

250 255 
Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 ~ 285 

Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

295 300 
Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
310 " 315 320 



<400> 491 






Thr 


Ala 


Gly 


Phe 


Tyr 


1 








5 


Glu 


His 


Leu 


Pro 


Gly 








20 




Lys 


Glu 


Trp 


Glu 


Leu 




35 






Glu 


Gin 


Ala 


Pro 


Leu 




50 








Thr 


Glu 


Trp 


Arg 


Arg 


65 










Gin 


Phe 


Glu 


Lys 


Gly 










85 


Thr 


Thr 


Gly Val 


Lys 








100 




Arg 


Glu 


Lys 


Leu 


He 




115 






Pro 


Asn 


Trp 


Phe 


Ala 




130 








Asn Lys 


Val 


Val 


Asp 


145 










Thr 


Gin 


Pro 


Glu 


Leu 










165 


Ser 


Ala 


Cys 


Leu 


Asn 








180 




Leu 


Thr 


His 


Val 


Ser 






195 






Pro 


Asn 


Ser Asp 


Ala 




210 








Met 


Glu 


Leu 


Val 


Gly 


225 










Gin 


Trp 


He 


Gin 


Glu 
245 


Ser 


Asn 


Ser Arg 


Ser 








260 




He 


Met 


Ser 


Leu 


Thr 






275 






Pro 


Val 


Glu Asp 


He 




290 








Asn Gly 


Tyr 


Asp 


Pro 


305 
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Thr 


Lys 


Lvs 


Phe 


Gly Lys Arg 








325 




Thr 


Thr 


Glv 


Lys 


TVi t* 


Asn He 








340 






Phe 


Tyr 


Glv 


Cys 


Val 


Asn Trp 






_> — ' -J 








Cys 


Val 


Asp 


Lys 


Met 


Val He 


370 








375 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


385 










390 


Val Asp 


Gin 


Lys 


Cys 


Lys Ser 










405 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn 








420 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 






435 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


465 








470 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 










485 




Pro 


Ser 


Ala 


Ala 


Asp 


He Ser 








500 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 






515 








Arg 


Leu 


Ala 


Arg Gly His Ser 


530 








535 



330 335 
Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 

380 

Ala He Leu Gly Gly Ser Lys Val Arg 

395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val Ala Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 

460 

Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<210> 492 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 334 428 499 GCG GCT GCC 



<400> 492 
















Gly 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 










10 


He 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 






20 










25 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu 






35 








40 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 




50 










55 






He 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


Tyr 


65 








70 










75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 








85 










90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 






100 










105 






Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


145 










150 










155 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 








165 










170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 



15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 

80 

Phe Leu Gly Trp Ala 

95 

Leu Phe Ala Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 

160 

Gly Ser Lys Val Arg 

175 
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180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 493 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protean: rep78 


<400> 493 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 











185 






190 




Cys Ala Val 


Ala 


Asp 


Gly Asn 


Ser 




205 






Leu Gin Asp 


Arg 


Met 


Phe Lys 


Phe 




220 








Asp Phe Gly 


Lys 


Val 


Thr Lys 


Gin 


235 








240 


Ala Lys Asp 


His 


Val 


Val Glu 


Val 


250 






255 




Gly Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 






270 




Pro Lys Arg 


Val 


Arg 


Glu Ser 


Val 






285 






Glu Ala Ser 


He 


Asn Tyr Ala Asp 




300 









197 


414 


GCG 


GCT 








He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 




90 










95 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr Arg Gly 


He 


Glu 


Pro 


Thr Leu 










125 






Thr Arg Asn 


Gly 


Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser Lys 


Thr 


Ser 


Ala Arg Tyr 








220 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 








240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 








270 
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lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


lie 


Ser Ser Asn 




290 








295 


Asn 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 


305 










310 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 








325 




Thr 


Thr 


Gly Lys 


Thr 


Asn lie Ala 








340 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr 




355 






360 


Cys 


Val 


Asp 


Lys 


Met 


Val lie Trp 


370 








375 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


385 










390 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser Ser 








405 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 








420 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 






435 






440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 










470 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 










485 




Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser Glu 








500 






Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


545 










550 


Phe 


Thr 


His 


Gly 


Gin 


Lys Asp Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 








580 






lie 


His 


His 


lie 


Met 


Gly Lys Val 






595 






600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 








615 



Pro 


Asp 


Tyr Leu Val Gly 


Gin 


Gin 








285 






Arg 


lie 


Tyr Lys 


He Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 






315 






320 


Thr 


lie 


Trp Leu Phe Gly 


Pro 


Ala 




330 






335 




Glu Ala 


He Ala 


His Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe 


Pro Phe 


Asn Asp 








365 






Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 




380 








lie 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro Ala 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg 


Met Phe 


Lys 


Phe 








445 






Asp 


Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




460 








Ala 


Lys 


Asp His 


Val Val 


Glu 


Val 




475 






480 


Gly Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val 


Arg Glu 


Ser 


Val 


505 




510 






Glu 


Ala 


Ser He 


Asn Tyr 


Ala Asp 








525 






His 


Val 


Gly Met 


Asn Leu 


Met 


Leu 






540 








Met 


Asn 


Gin Asn 


Ser Asn 


He 


Cys 






555 






560 


Leu 


Glu 


Cys Phe 


Pro Val 


Ser 


Glu 




570 




575 




Lys 


Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 


585 






590 






Pro Asp 


Ala Cys 


Thr Ala 


Cys 


Asp 








605 






Cys 


He 


Phe Glu 


Gin 







620 



<210> 494 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 197 414 GCG GCT 



<400> 494 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 



Asp Lys Gly He Thr Ser Glu Lys 

10 ' 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 
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50 










55 




Pro 


Val Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly Tyr Asp 


Pro 


Gin Tyr Ala 










85 








Thr 

JU ***** 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 










T"Vit* 

Xll±. 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 






Val 


Asp 


Lys 


Met 


Val 


He 


Trp 










150 






u y s 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










Tie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 




Thr 


Phe 


Glu 


His 


Gln 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 






<210> 495 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 495 












Thr Ala Gly Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 
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60 










Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








14 0 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


ASP 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













197 


414 


GCG 


GCT 








He 


Lys 


Val 


Pro Ser 


Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 
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Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys Ala Pro 


Glu 


Ala 


65 








70 


Ser Tyr Phe His 


75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Met 








85 




90 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val Leu Gly Arg 


Phe 






100 






105 




He 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He Tyr Arg Gly 




115 








120 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr Arg Asn Gly 




130 








135 




140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr He Pro 


Asn Tyr 


145 








150 




155 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala Trp Thr 


Asn 


Met 










165 




170 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg Lys 


Arg 


Leu 






180 






185 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr Gin Glu Gin 


Asn 


Lys 






195 








200 




Thr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He Arg Ser 


Lys 




210 








215 




220 


Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val Asp Lys 


Gly 


He 


225 










230 




235 




Gin Trp 


lie 


Gin 


Glu Asp 


Gin Ala Ser Tyr 


He 


Ser 










245 




250 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys Ala Ala 


Leu 


Asp 








260 






265 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp 


Tyr 


Leu 






275 








280 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg He 


Tyr 


Lys 




290 








295 




300 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala Ser 


Val 


Phe 


305 








310 




315 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn Thr He 


Trp 


Leu 






325 




330 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala Glu Ala 


He 


Ala 






340 






345 




Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr Asn Glu 


Asn 




355 








360 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly 


370 






375 




380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala He Leu Gly Gly 


385 










390 




395 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser Ala Gin 


He 


Asp 








405 




410 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met Cys Ala 


Val 


He 








420 






425 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro Leu Gin Asp Arg 






435 








440 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His Asp Phe 


Gly Lys 




450 








455 




460 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala Lys 


Asp 


His 


465 






470 




475 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys Gly Gly Ala Lys 










485 




490 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu Pro Lys Arg 


Val 






500 






505 




He 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu Ala 


Ser 






515 








520 






Arg 


Leu 


Ala 


Arg Gly His 


Ser Leu 






530 










535 







80 

Val Leu Val Gli 
95 

Leu Ser Gin Il< 
110 

Glu Pro Thr Le 1 
125 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Ala Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 496 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 496 



Met 


Glu 


Leu 


Val 


Gly Trp 
5 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 


305 










310 







<210> 497 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



197 


414 


GCG 


GCT 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 


185 








190 






Cys Ala 


Val 


He Asp Gly 


Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 








300 











30 54 127 GCG GCC GCT 



<400 > 497 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 
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Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 



Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Ala Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 
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Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

3 00 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 



Trp Ala Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Ala Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 



WO 03/018820 



PCT/IB02/04087 



-580- 









500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 498 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 498 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 



30 54 127 GCG GCC GCT 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu Asp 
15 


Ser 


Phe 


Val 


Asn 


Trp 


Ala 


Ala Glu 


25 










30 




Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 








45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val Glu 
95 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 


105 






110 




Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala Leu 






125 






Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




22 0 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala Ala 
255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 










270 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






285 
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Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn Arg He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 






295 




300 










Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser Val 


Phe Leu Gly Trp Ala 


305 




310 














320 


Thr 


Lys 


Lys Phe 


Gly 


Lys Arg 


Asn Thr He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




325 






330 








335 




Thr 


Thr 


Gly Lys 
340 


Thr 


Asn 


lie 


Ala Glu Ala He 
345 


Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr Asn T31u Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 




365 




Thr 


Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp Trp Glu Glu 


Gly Lys 


Met 


370 






375 




380 






Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly 


Gly Ser 


Lys 


Arg 


385 








390 




395 










400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




405 






410 








415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val 


He 


Asp 


Gly Asn 


Ser 






420 








425 






430 




Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp 


Arg 


Met 


Phe 


Lys 




435 








440 




445 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His Asp Phe Gly 


Lys 


Val 


Thr 


Lys 




450 








455 




460 








Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


465 






470 




475 










480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 






490 








495 


Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro Lys Arg 


Val 


Arg 


Glu 


Ser 






500 








505 






510 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 






520 




525 








Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 












530 








535 















<210> 499 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 29 260 GCG GCG 



<400> 499 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 




115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 



Ser Asp Leu Asp 
15 

Ala Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 
Leu Leu Pro Lys 
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145 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cvs Leu 






1 SO 


Leu 


Thr 


His Val 








Pro 


Asn 


Cot* 7i ert 
OCX rtbp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


x±e Ur±n 


Ser 


Asn 


C „ ~- 7\ "J --v 

ber Ala 






t» *c n 
ZbU 


He 


Met 


Go**" T 011 






one 


Pro 


Val 






290 




Asn Gly 


Tyr Asp 


305 






Thr Lys 


jjys jfne 


Thr 


Thr 


t»±y Jjys 






a n 


Phe 


Tyr 








jj J 


Cys 


Val 






370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


l_rXXl Jjy t> 


He 


Val 










Thr 


Thr 








ft J D 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


He 


His 


His He 






595 


Leu 


Val 


Asn Val 




610 





150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 







155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 

** 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 

** 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 






540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
2 85 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 500 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 500 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 501 
<211> 536 



29 260 GCG GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 




155 






160 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg- 




170 






175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 








190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




250 








255 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 


265 










270 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 








285 




Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 






His 


Val 


Gly 


Met 


Asn 


Leu Met Leu 






315 






320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn He Cys 




330 








335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser Glu 


345 








350 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys Tyr 








365 




Pro 


Asp 


Ala 


Cys 


Thr Ala Cys Asp 






380 






Cys 


He 


Phe 


Glu 


Gin 






395 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 501 



X 11 J- 


Ala 


Glv 


Phe 


Tvr 
5 


Glu 


He 

tmr «A» 


Val 


1 

VjJ. LI 


tlie 


Tien 


XT -L— 


Glv 


He 

-** v.— 


Ser 


Asp 








20 










jjyo 


Gi ll 


up 


Glti 

V7X IX 


Tien 


X. ±. V-/ 


Pro 


Asd 




35 










40 


gi ii 

V3XU 


Gin 


Ala 




XJ k V-A 


Thr 


Val 


Ala 




50 










55 




JL ilJ. 


Glu 


xx. p 


At*ct 




Val 


Ser 


Lvs 


65 










70 






Gin 


Phe 


Glu 


Lvs 


Glv 


Glu 


Ser 


Tvr 










85 








XX1X> 


Tin* 


Glv 


Val 


Tivs 




Met 


Val 






100 










7\ t~<T"T 


Glu 


TiV*3 


Leu 


He 

*w 


Gin 


Arcr 

4 Awn ~2 


He 




115 

*4W 










120 






X X> £J 


Phe 


Ala 


Val 


Thr 


Lvs 




130 








135 






TjVS 


Val 

V UX JU 


Val 


Asd 


Glu 


Cvs 


Tvr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cvs 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



420 



29 260 GCG GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




*J V— X. 


Phe 


Val 


Asn 


Ala 


Val 


Ala 


Glu 


25 










30 






Cor 

w w J* 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


T»eu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tvr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








TVit* 

X 1 1 X 


Arg 


Asn 


Gly Ala 


Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Tx~D 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arci 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 


265 










270 






Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 










285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 
315 


Phe 


Leu 


Gly 


Trp 


Ala 
320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 
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Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 







His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 502 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 29 260 GCG GCG 



<400> 502 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser 


Glu 


Lys 


1 








5 










10 






15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala 


Ala 






20 








25 






30 






Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala 


Gly 


Lys 






35 










40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys He Leu 


Glu 


Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 








85 










90 






95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn. Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 








100 










105 






110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr 


Val 


Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe 


Asn Asp 




130 










135 










140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met 


Thr 


Ala 


145 










150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 








165 










170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr 


Pro 


Val 








180 










185 






190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 






195 










200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe 


Lys 


Phe 




210 










215 










220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr 


Lys 


Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp 


His Val Val 


Glu 


Val 








245 










250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys Lys Arg 


Pro 


Ala 








260 










265 






270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu 


Ser 


Val 






275 










280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr 


Ala Asp 
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290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 503 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 503 



Thr 


Ala 


Gly 


Ala 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 





300 



4 484 GCT GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Pne 


Leu 


Ser 




j. ±e 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 
140 


Ala 


Gly 


Gly 


Gly 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala- 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 



380 
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Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He 


Leu Gly Gly Ser Lys 


Val 


Arg 


385 










390 


395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 








405 




410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met Cys 


Ala Val He Asp Gly Asn Ser 








420 




425 






430 






Thr 


Thx 


Phe 


Glu 


His 


Gin Gin Pro Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 






44 0 




445 








Glu 


Leu 


Thr 


Arg Arg Leu Asp His Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 


460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 










470 


475 








480 


Glu 


His 


Glu 


Ala 


Tyr 


Val Lys Lys Gly 


Gly Ala Lys 


Lys Arg 


Pro 


Ala 










485 




490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu Pro 


Lys Arg Val Arg Glu 


Ser 


Val 








500 




505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 






515 






520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 


540 










Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 


555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 




570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 




585 






590 






He 


His 


His 


He 


Met 


Gly Lys Val Pro 


Asp Ala Cys 


Thr 


Ala 


Cys Asp 






595 






600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp Cys 


He Phe Glu 


Gin 










610 








615 


620 











<210> 504 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep52 4 484 GCT GCC 



<400> 504 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 






20 






25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 










40 






45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 










55 








60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys He Leu Glu Leu 


65 










70 








75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 










85 








90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp 


Leu Phe Gly Pro Ala 








100 








105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He 


Ala His Thr Val Pro 






115 








120 






125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 










135 








140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 










150 








155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu 


Gly 


Gly Ser Lys. Val Arg 
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165 




170 




175 




Val 


Asp 


Gin Lys Cys 


Lys Ser Ser Ala 


Gin He 


Asp 


Pro Thr Pro 


Val 






180 


185 






190 




He 


Val 


Thr Ser Asn 


Thr Asn Met Cys 


Ala Val 


He 


Asp Gly Asn 


Ser 






195 


200 






205 




Thr 


Thr 


Phe Glu His 


Gin Gin Pro Leu 


Gin Asp 


Arg Met Phe Lys 


Phe 




210 




215 


220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe Gly 


Lys 


Val Thr Lys 


Gin 


225 






230 


235 




240 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 


Lys Asp 


His 


Val Val Glu 


Val 






245 




250 




255 




Glu 


His 


Glu Ala Tyr 


Val Lys Lys Gly 


Gly Ala 


Lys 


Lys Arg Pro 


Ala 






260 


265 






270 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro 


Lys Arg 


Val 


Arg Glu Ser 


Val 






275 


280 






285 




Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu 


Ala Ser 


He 


Asn Tyr Ala Asp 




290 




295 




300 






Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg His 


Val Gly 


Met 


Asn Leu Met 


Leu 


305 






310 


315 






320 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


Asn Gin 


Asn 


Ser Asn He 


Cys 






325 




330 




335 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys Leu 


Glu Cys 


Phe 


Pro Val Ser 


Glu 






340 


345 






350 




Ser 


Gin 


Pro Val Ser 


Val Val Lys Lys 


Ala Tyr 


Gin Lys Leu Cys 


Tyr 






355 


360 






365 


He 


His 


His He Met 


Gly Lys Val Pro 


Asp Ala 


Cys 


Thr Ala Cys Asp 




370 




375 




380 






Leu 


Val 


Asn Val Asp 


Leu Asp Asp Cys 


He Phe 


Glu 


Gin 




385 






390 


395 









<210> 505 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 4 484 GCT GCC 



<400> 505 



Thr 


Ala 


Gly 


Ala 


Tyr 


Glu 


He Val He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 








5 




10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 








40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala Glu Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 










55 




60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 




75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser Tyr Phe His 

90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 






105 






110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg He Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 








120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 










135 




140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 




155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp Ala Trp Thr 

170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 
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Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 "* 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly- Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 " 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 " 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 - 470 475 480 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

4 85 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 * " 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 506 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 4 484 GOT GCC 
<400> 506 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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35 






40 




45 








lie 


Met 


Ser Leu 


Thr 


Lys Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 




50 






55 




60 










Pro 


Val 


Glu Asp 


He 


Ser Ser Asn Arg He Tyr Lys 


He 


Leu 


Glu 


Leu 


65 






70 




75 








80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala Ser Val Phe 


Leu Gly Trp Ala 








85 






90 






95 




Thr 


Lys 


Lys Phe 


Gly 


Lys Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly 


Pro 


Ala 






100 








105 




110 






Thr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






115 






120 




125 








Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




130 




135 




14 0 










Cvs 


Val 


Asp Lys 


Met 


Val He 


Trp Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 








150 




155 








160 


Lys 


Val 


Val Glu 


Ser 


Ala Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






165 






170 






175 




Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






180 








185 




190 






lie 


Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn Ser 






195 






200 


205 








Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Pro Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 






215 




220 










Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


225 








230 




235 








240 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp His 


Val 


Val 


Glu 


Val 








245 






250 






255 




Glu 


His 


Glu Ala 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






260 








265 




270 






Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






275 






280 




285 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu Ala Ser He 


Asn 


Tyr Ala Asp 




290 






295 




300 










Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 












305 








310 














<210> 507 


















<211> 621 


















<212> PRT 


















<213> Artificial Sequence 














<220> 




















<223> Mutant rep protein: rep78 


258 124 132 GCC 


GCC 


GCC 






<400> 507 


















Thr 


Ala 


Gly Phe 


Tyr 


Glu He 


Val 


He Lys Val Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 






10 






15 




Glu 


His 


Leu Pro 


Gly 


He Ser 


Asp 


Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 






20 




25 




30 






Lys 


Glu 


Trp Glu 


Leu 


Pro Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 






35 






40 




45 








Glu 


Gin 


Ala Pro 


Leu 


Thr Val 


Ala 


Glu Lys Leu Gin 


Arg Asp 


Phe 


Leu 




50 






55 




60 










Thr 


Glu 


Trp Arg 


Arg 


Val Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


65 








70 




75 








80 


Gin 


Phe 


Glu Lys 


Gly 


Glu Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Val 


Glu 








85 






90 






95 




Thr 


Thr 


Gly Val 


Lys 


Ser Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 




110 






Arg 


Glu 


Lys Leu 


lie 


Gin Arg 


He 


Tyr Arg Gly Ala 


Glu 


Pro 


Thr 


Leu 






115 






120 


125 
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Pro Asn Trp 


Ala 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly 


Gly Gly 




130 










135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 




Ser Ala Cys 


Leu 


Asn 


Leu Thr Glu Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 








180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 








240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 








255 




Ser 


Ala 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu Asp 


Asn 


Ala 
270 


Gly 


Lys . 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr Leu 


Val 
285 


Gly 


Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 










295 








300 










Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp Ala 


305 










310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp Leu 


Phe 


Gly 


Pro 
335 


Ala 


Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








340 










345 








350 






Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 








365 








Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Trp 


Glu 


Glu Gly 
380 


Lys 


Met 


Thr 


Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 








400 


Val Asp Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










405 










410 








415 




He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He 


Asp 


Gly 
430 


Asn 


Ser 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










440 








445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 










470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro Ser Asp 


Ala 


Asp 


He 


Ser Glu Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 










520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 










535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 








550 










555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 






590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 









WO 03/018820 



PCT/IB02/04087 



610 615 

<210> 508 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 508 



Met 


Glu 


Leu 


Val 


Gly 
5 


j mm 

Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


* - 

Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



385 390 
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620 



f <~\ 

258 


124 


132 


GCC 


GCC 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


▼ mm. — — 

Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








J U 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










o U 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


7\ 1 

Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


•mm 

Ala 


He 


Ala 


His 


Thr 


val 


Fro 










IOC 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 


















fit 

Trp 


Glu 


Glu 


Gly 


Lys 


Met 


rpl,y> 

inr 


/-V_Lci 






JLDD 










160 

mmlmm \mW \m* 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 
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<210> 509 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 509 



Thr 

mm 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


val 


1 
Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


ASp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










4U 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 














Thr 


Glu 


Trp 


Arg 


Arg 


val 


Ser 


T 1 rn 

Lys 


65 










1 u 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






1 fin 
100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 




lib 












Pro 


Asn 


Trp 


Ala 


Ala 


Val 


xnr 


Lys 




130 








IjD 




Asn 


Lys 


Val 


val 


ASp 


vjjIU 


L.ys 


Tyr 










150 
-i- —? \j 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 
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258 


124 


132 


GCC 


GCC 


GCC 




He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










45 






Glu 


Lys 


Leu Gin Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 




90 










95 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr Arg 


Gly Ala Glu 


Pro 


Thr Leu 










125 






Thr Arg 


Asn Gly Ala 


Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 






220 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 










270 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 






Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 








380 








He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 




410 








415 
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He Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






420 










425 










Lys Phe 


Thr Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 


Gin 


ivso Ara 


Met 


Phe 


435 










440 








445 






Glu Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 


450 








455 








460 






Glu Val 


Glu Val 


Lys 


Asp 


Phe Phe Arg Trp Ala Lys 


Asp His 


Val 


Val 


465 




470 










475 






480 


Glu His Glu Phe Tyr Val Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 








485 










4<50 








495' 


Pro Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


ijy s 


Arg Val 


Arg 


Glu 


Ser Val 






500 








505 








510 


Ala Asp 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




Ser He 


Asn 


Tyr 




515 










520 








525 






Arg Leu Ala Arg Gly His 


Ser 


Leu 














530 










535 
















<210> 510 
























<211> 312 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 




















GCC 


GCC 




<223> Mutant rep protein: rep40 


258 


124 


132 GCC 




<400> 510 






















Glu Lys 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


1 






5 








10 








15 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 




20 










25 








30 




Ser Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 




35 








40 








45 






He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 


50 








55 








60 






Glu Leu 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


65 






70 










75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




85 










90 








95 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 


100 










105 








110 


Val Pro 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 




115 








120 








125 






Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 


130 






135 








140 






Thr Ala 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


145 




150 










155 






160 


Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 






165 










170 








175 


Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 




180 








185 








190 




He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 




195 










200 








205 




Lys Phe 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


210 










215 








220 






Lys Gin 


Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe 


Gly Lys 


Val 


Thr 


225 




230 










235 






240 


Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 




245 










250 








255 


Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 






260 








265 








270 


Ser Val 


Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 • 



<210> 511 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 231 497 GCC GCC 



<400> 511 



Tnr 


AJ.a 


vs-Ly 


irne 


J. 








C5JLU 


xil S 


lieu 


r*iO 








20 


Lys 


Glu 


Trp 


Glu 










Glu 


Gin 


Ma 


Fro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Tzp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 




355 





ryr 




X -L t= 


V Ct X 










laiy 


Tip 


Cciy- 


A«3"D 


Leu 




Jri<J 










40 


Leu 


Thr 


Val 


Ala 










Arg 


val 


ber 


jjys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Ala 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 



Tie 

IXC 




Val 


Pro 




10 






t ) \ t X. 


Phe 

XT XX 


Val 


Asn 


25 








C <=» -»- 




Met 


ASTD 


Glu 


Lvs 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 



Ser 


Asp 


Leu 


Asp 






15 




x i P 


Val 


Ala 


Glu 


30 








Asn 


Leu 


He 


45 










Asp 


Phe 


Leu 




Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 
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Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 




380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


Arg 


385 










390 






395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 






420 










425 




430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


T> V\ n 

File 


Lys 






435 










440 




445 








Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 




460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His 


Val 


Val 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arcr 


Pro 


Ala 










485 






490 






495 


Val 


Ala 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 






500 








505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala Ser He 


Asn 


Tyr 


Ala Asp 






515 










520 




525 






Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met Asn 


Leu 


Met 


530 










535 




540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser 


Asn 


Cys 


545 






550 






555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








565 






570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 








585 




590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 










610 








615 




620 










<210> 512 






















<211> 397 






















<212> PRT 






















<213> Artificial Sequence 














<220> 














231 497 GCC GCC 










<223> Mutant rep protein: rep52 










<400> 512 


















Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp Lys Gly He 


Thr 


Ser 


1 








5 






10 






15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 






20 








25 




30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 




Gin 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly 




50 








55 




60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys 


He 


Leu 


Leu 


65 








70 






75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly Trp Ala 




85 








90 






95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly 


Pro 




100 










105 




110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






115 








120 




125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




130 






135 




140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 
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145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Ala Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Ty r Gl* 1 Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 



150 



Ser 


Ala 


T.rre 


7\ 1 ~L 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 


Met 


Gly 


Lys 


Val 






375 




Asp 


Leu 


Asp 


Asp 



155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
3 95 



160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 513 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 513 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 







231 497 GCC GCC 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 B0 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
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Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 








170 










175 




Ser 


Ala 


Cys Leu 
180 


Asn 


Leu 


Thr Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 


Leu 


Thr 


His Val 
195 


Ser 


Gin 


Thr Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val He 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 








220 










Met 


Glu 


Leu Val Gly 


Trp 


Ala Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 








235 










240 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






245 








250 










255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 


Ala Ala 


Leu 


Asp Asn Ala Gly Lys 






260 








265 










270 






lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 




280 










285 




Glu 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 




290 






295 








300 










Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala Ser Val 


Phe 


Leu Gly Trp Ala 


305 




310 








315 










320 


Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 








330 










335 




Thr 


Thr 


Gly Lys 
340 


Thr 


Asn 


He Ala 


Glu 
345 


Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 






360 










365 






Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


370 






375 








380 






Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Arg 


385 








390 






395 










400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




405 








410 










415 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 






420 








425 










430 




Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 






435 - 






440 










445 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 




450 








455 








460 








Val 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


465 






470 








475 










480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 










495 


Val 


Ala 


Ser 


Asp Ala Asp 


He 


Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 








505 










510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser 


He Asn Tyr Ala Asp 






515 






520 










525 








Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 


















530 








535 



















<210> 514 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 497 GCC GCC 
<400> 514 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 








40 




lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 










55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


65 






70 








Asn Gly 


Tyr 


Asp 


Pro Gin Tyr Ala Ala 




85 










Thr Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


100 










105 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 




115 








120 




Phe Tyr 


Gly 

•A 


Cys 

•* 


Val 


Asn 


Trp 


Thr 


Asn 


130 








135 






Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 








150 








Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 






165 










Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 




180 










185 


He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 




195 










200 




Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


210 










215 






Glu Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


225 








230 








Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 






245 










Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 






260 










265 


Ala Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 




275 










280 




Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


290 










295 






Arg Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




305 








310 








<210> 515 


— 












<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 


221 


<400> 515 














Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 






20 










25 


Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


35 










40 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


50 










55 






Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 






70 








Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 








85 










Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 




100 










105 
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30 



Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 








45 






Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 






60 








He 


Tyr Lys 


He Leu 


Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 








95 




He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His Thr 


Val 


Pro 








125 






Glu 


Asn 


Phe 


Pro Phe 


Asn 


Asp 






140 








Glu 


Glu Gly 


Lys Met 


Thr 


Ala 




155 








160 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 


170 








175 




Gin 


He Asp 


Pro Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp Gly 


Asn 


Ser 








205 






Gin 


Asp 


Arg 


Met Phe 


Lys 


Phe 






220 








Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




235 








240 


Lys 


Asp 


His 


Val Val 


Glu 


Val 


250 








255 




Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 






270 






Lys 


Arg Val 


Arg Glu 


Ser 


Val 






285 






Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 






300 








258 


GCA 


GCC 








Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 








15 




Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu Asn 


Leu 


He 






45 






Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 








Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


His 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 






110 
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Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 






Gly 


Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly Gly 




130 










135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 




Gin 




160 


Thr 


Gin 


Pro 


Glu Leu Gin Trp Ala Trp Thr 


Asn Met 


Glu 


Tyr 


Leu 










165 










170 








175 


His 


Ser Ala Cys 


T ,A1 1 

iicU 


Asn 


Leu 


Thr 


Glu 


Arg 


Lvs 


Arg Leu 


Val 


Ala 


Gin 








J. O \J 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 








205 


Ala 




Tyr 


Pro 


Asn 


Ser 




Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ala 


Arg 




210 








215 








220 






Glu 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lvs 


Gly He 


Thr 


Ser 


Lys 


225 










230 










235 






Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tvr 


lie Ser 


Phe 


Asn 


Ala 








245 










250 








255 




Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 








270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 






275 








280 








285 




Glu 


Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 




290 








295 








300 








Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


305 






310 










315 




Gly 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Pro 


Ala 






325 










330 








335 




Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie Ala 


His 


Thr 


Val 


Pro 








340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 








365 




Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


370 






375 








380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Arg 


385 










390 










395 




Thr 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Pro 


Val 








405 










410 








415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






420 










425 








430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 






435 










440 








445 






Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 




450 










455 








460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


465 






470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 


Val 


Pro 


Ser Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 




515 










520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 








540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 


545 






550 










555 




Val 




560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Ser 


Glu 








565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu Cys 


Tyr 






580 










585 








590 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 
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595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 516 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 516 



Irieu 


UJLU 




V CtX 


Gly 

c 


TlFD 


Leu 


Val 


1 

/-I 1 — 
Lr±n 


irp 


■lie 


m n 


Glu 




Gin 


Ala 






•Si w 












Ala 




At~ci 


Ser 


Gin 


He 


Lys 














40 


lie 




Ser 


T«#»i l 

J-JC. LA 




LiVS 


Thr 


Ala 




ay 










55 




rro 


xr-s "J 

Vdl 


ox u. 




lie 


Ser 


Ser 


Asn 


65 














Asn 




Tyr 


ASp 








Ala 










QC 
O 13 








T 1 

inr 


LyS 


J-ljr 5 


Jrllcr 








Asn 








1 ftA 
1UU 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 




370 










375 





605 

Cys He Phe Glu Gin 

620 



221 258 


GCA 


GCC 










Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser Tyr 


He 


Ser 


Phe 

44 V 


Asn 


Ala 


Ala 


25 








30 






Ala Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro Asp 


Tyr 


Leu 


Val 


Glv 


Gin 


Gin 




60 










Arg He 


Tyr Lys 


He 

-JU Vh«- 


Leu 


Glu 


Leu 


75 










80 


Ala Ser 


Val 


Phe 


Leu 


Glv 


Trp 

XT 


Ala 


90 










95 




Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


155 










160 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 










175 


Val 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 






190 






Cys Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






205 








Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 


Ala 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


265 








270 




Val 


Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 






285 








Glu Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










320 


Met Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 


Glu 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


345 






350 






Lys Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 



380 
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Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 517 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 517 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



Cys He Phe Glu Gin 
395 



221 


258 


GCA 


GCC 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg Asn Gly Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ala 


Ala 


Arg Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He Trp Leu Phe Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly Gly 


Sex 


Lys 


Val 


Arg 
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385 








val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 









390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr Val Lys 


Lys 


485 








Asp 


lie 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Gly His 


Ser 


Leu 






535 





395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 518 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 221 258 GCA GCC 



<400> 518 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Ala 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 
245 ~ 250 255 
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Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 








Glu 


Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 










295 




Arg Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 


305 








310 






<210> 519 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 519 












Thr Ala 


Gly 


Phe 


Tyr 


LrlU 


lie 


vdl 


1 






5 








Glu His 


Leu 


Pro 


Gly 


lie 




iisp 






20 










Lys Glu 


Trp 


GlU 


Leu 


T J -y— 

irro 






35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 






70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 








He 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 










215 


Val 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 








230 






Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






245 






Ala 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 






260 










lie Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 










280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 






310 






Thr Lys 


Lys 


Phe 


Gly 


Ala 


Arg 


Asn 






325 








Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 



265 270 
Pro Lys Arg Val Arg Glu 

285 

Glu Ala Ser He Asn Tyr 

300 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 ~ 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 

Arg Ser Lys Thr Ser Ala Arg Tyr 

220 

Asp Ala Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 

2 85 

Arg He Tyr Lys He Leu Glu Leu 

300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Thr He Trp Leu Phe Gly Pro Ala 
330 335 
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340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 

440 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 










615 





<210> 520 
<211> 397 . 
<212> .PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 520 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Ala 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 



345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 






3 80 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 








395 








Ann 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


v ax 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 




425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Pne 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 










620 











234 264 


326 GCG 


GCG 


GCC 






Asp Ala 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 




45 








Pro Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 


60 










Arg He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ala Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 


90 








95 


Ala 


Thr He 


Trp Leu 


Phe 


Gly 


Pro 


105 




110 






Glu Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 
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Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 




jueu 


Thr Arg Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 






<210> 521 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 521 










Val 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 



-606- 



Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 


Ala 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 










395 












234 


264 


326 


GCG 


GCG 


GCC 






He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly 


Ala Gly Gly Gly 



WO 03/018820 



PCT/IB02/04087 



-607- 





130 










135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 


Val 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Ala 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Ala 


Arg 


Asn 






325 








Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


530 










535 





<210> 522 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 



140 



He 


Pro Asn Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn Met 


Glu Gin Tyr 


Leu 


170 






175 




Arg 


Lys 


Arg Leu 


Val Ala 


Gin 


His 


185 






190 






Glu 


Gin Asn Lys 


Glu Asn 


Gin 


Asn 








205 






Arg 


Ser 


Lys Thr 


Ser Ala Arg 


Tyr 




220 








Asp 


Ala Gly He Thr Ser 


Glu 


Lys 




235 






240 


Ser 


Tyr 


He Ser 


Phe Asn 


Ala 


Ala 




250 






255 




Ala 


Ala Leu Asp Asn Ala Gly 


Lys 


265 






270 






Pro 


Asp 


Tyr Leu 


Val Gly Gin 


Gin 






285 






Arg 


lie 


Tyr Lys 


He Leu 


Glu 


Leu 




300 








Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala 


His Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe 


Pro Phe 


Asn 


Asp 








365 






Trp 


Glu 


Glu Gly 


Lys Met 


Thr 


Ala 




380 








He 


Leu Gly Gly 


Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro. Thr 


Pro 


Val 




410 




415 




Cys 


Ala 


Val He Asp Gly Asn 


Ser 


425 






430 




Phe 


Leu 


Gin Asp Arg 


Met Phe 


Lys 








445 






Asp 


Phe 


Gly Lys 


Val Thr Lys 


Gin 




460 








Ala 


Lys Asp His 


Val Val 


Glu 


Val 






475 






480 


Gly 


Gly Ala Lys 


Lys Arg 


Pro 


Ala 


490 






495 




Pro 


Lys Arg Val Arg Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser He Asn Tyr Ala 


Asp 



525 



234 264 326 GCG GCG GCC 



<400> 522 
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Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Ala Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Ala Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 523 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 153 398 AGC GCG 
<400> 523 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp 

2 c in 15 



Phe 


Tyr 


Glu 


He 


Val 




Lys 


Val Pro Ser Asp 




5 










10 




Pro 


Gly 


He 


Ser Asp 


Ser 


Phe Val Asn Trp Val 


20 








25 




30 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp Leu Asn 










40 






45 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 








55 








60 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala Leu Phe 


70 










75 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His Val Leu 



35 

Gin Al< 
50 

ii a-r-n am Val Ser Lvs Ala Pro Glu Ala Leu Phe Phe 

g g '/ n / 8 0 
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85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr Ser Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Ala Val Arg 
385 * 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ * 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 524 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 153 398 AGC GCG 
<400> 524 

eu Val Glv Tro Leu Val Asp 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 ^ 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 " 160 
He Leu Gly Gly Ser Ala Val Arg 

170 * 175 
Ala Gin He Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 

205 

Leu Gin Asp Arg Met Phe Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 " 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


JL 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


20 
Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn- 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


£ys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 
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355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 525 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 153 398 AGC GCG 

<400> 525 , _ _ 

lv Phe Tvr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 

' 125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

Ser Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 1^0 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 

Arg Ser Lys Thr Ser Ala Arg Tyr 

220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 

285 

Arg He Tyr Lys He Leu Glu Leu 

300 

Ala Ser Val Phe Leu Gly Trp Ala 
315 320 
Thr He Trp Leu Phe Gly Pro Ala 

330 "* 335 
Glu Ala He Ala His Thr Val Pro 
345 350 
Asn Glu Asn Phe Pro Phe Asn Asp 

365 



Thr 


Ala 


Gly 


Phe 


Tyr 

c 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cy s 


Val 


Asn 


Trp 


Thr 




355 










360 
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Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr 


Ala 


370 






375 






380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Ala Val Arg 


385 










390 






395 




Thr Pro 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Val 






405 










410 




415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp Gly Asn Ser 








420 










425 






430 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys 


Phe 




435 










440 






445 




Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys 




450 










455 






460 




Val Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His 


Val 


465 






470 








475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 










485 










490 




495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser 






500 








505 






510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 


515 










520 






525 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 










535 














<210> 526 






















<211> 312 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
















398 AGC GCG 








<223> Mutant rep protein: rep40 


153 








<400> 526 
















Thr 


Ser Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


1 








5 








10 




15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala 






20 








25 






30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly Gin Gin 




50 








55 






60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp 


Ala 




85 










90 




95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro 




100 










105 






110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr Val 


Pro 






115 








120 






125 


Phe Asn 


Asp 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 




130 






135 






140 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr 


145 






150 








155 




Ala Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Arg 








165 










170 




175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro 






180 








185 






190 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn 




195 










200 




205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys 




210 










215 






220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys 
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225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 527 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 53 216 GCG GCC 



50 

Thr Gl' 
65 



130 
Asn Lys 
145 



210 
Met Glu 
225 



290 
Asn Gly 
305 



Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 




20 








25 










30 




He 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


35 










40 










45 




Phe 


Leu 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 








55 










60 








Val 
80 


Trp 


Arg 


Arg 


Val 
70 


Ser 


Lys 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




85 










90 










95 


He 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


100 








105 










110 


Thr 




Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Leu 


115 










120 










125 








Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








135 










140 








Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 






150 








155 










160 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




165 








170 










175 


His 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


180 










185 










190 


Gin 


Asn 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


195 










200 










205 


Ala 




Tyr 


Ser 


Asp 


Ala 


Pro 


Val 


Ala Arg 


Ser 


Lys 


Thr 


Ser 


Arg 








215 










220 






Glu 




Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 






230 










235 










240 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




245 








250 










255 


Lys 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala 


Gly 




260 










265 










270 




Gin 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


275 








280 










285 




Glu 


Leu 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 








295 










300 








Ala 
320 


Tyr 


Asp 


Pro 


Gin 
310 


Tyr 


Ala 


Ala 


Ser 


Val 
315 


Phe 


Leu Gly Trp 
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Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 528 
<211> 536 
<212> PRT • 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 53 216 GCG GCC 



<400> 528 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 
Thr Thr Gly Val 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Ala 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 



WO 03/018820 



PCT/IB02/04087 



-615- 



100 105 HO 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 I 55 , "° 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val Ala Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " ' 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 4 10 4X5 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 529 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 22 382 GCT GCG 

<400> 529 , ^ _ w _ _ 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly Ala Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

3 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
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450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 








615 





<210> 530 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 530 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 

-* 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val' 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



225 230 
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460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 











22 3 82 GCT GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


10 








15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








45 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 








Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








140 








Trp 


Glu 


Glu 


Gly Lys 


Ala Thr 


Ala 




155 








160 


He 


Leu 


Gly 


Gly Ser 


Lys Val 


Arg 




170 






175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 










190 




Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








205 






Leu 


Gin 


Asp 


Arg Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 



235 240 
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Glu Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 










295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 








310 






Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 






325 








Phe Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 






340 










Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 




355 










360 


He His 


His 


He 


Met 


Gly 


Lys 


Val 


370 










375 




Leu Val 


Asn Val 


Asp 


Leu Asp Asp 


385 








390 






<210> 531 




■ 








<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 531 












Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu His 


Leu 


Pro 


Gly 


Ala 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 






70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 




100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 








215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 


Gin 


Ala 


Gin Trp 


He 


Gin 


Glu 


Asp 



Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








300 










His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













22 382 GOT GCG 



He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 








15 




Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 






30 




He 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 






45 






Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




140 








He Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 






160 


Trp Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 








175 




Arg Lys 


Arg 


Leu 


Val Ala 


Gin His 


185 






190 






Glu Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 






205 






Arg Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




220 








Asp Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


235 








240 


Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 
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245 










250 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 








260 










265 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 






275 








280 




He 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 








Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


305 










310 






Thr 


He 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 






325 










330 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 








340 










345 




Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


Thr 


Asn 


Glu 




355 










360 




Glu 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 








375 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


385 










390 








Gin 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






405 










410 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 






435 










440 




Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 




450 








455 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


465 








470 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 










485 










490 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 






500 










505 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 






515 










520 






Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 






530 










535 









255 

Leu Asp Asn Ala Gly Lys 

270 

Tyr Leu Val Gly Gin Gin 
285 

Tyr Lys He Leu Glu Leu 
300 

Val Phe Leu Gly Trp Ala 
315 320 
Trp Leu Phe Gly Pro Ala 

335 

He Ala His Thr Val Pro 

350 

Asn Phe Pro Phe Asn Asp 
365 

Glu Gly Lys Ala Thr Ala 
380 

Gly Gly Ser Lys Val Arg 
395 400 
He Asp Pro Thr Pro Val 

415 

Val He Asp Gly Asn Ser 

430 

Asp Arg Met Phe Lys Phe 
445 

Gly Lys Val Thr Lys Gin 
460 

Asp His Val Val Glu Val 
475 480 
Ala Lys Lys Arg Pro Ala 

495 

Arg Val Arg Glu Ser Val 

510 

Ser He Asn Tyr Ala Asp 
525 



<210> 532 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 22 382 GCT GCG 



<400> 532 
















Gly 


Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 






5 










10 


He 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 




20 










25 






Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 




35 








40 








He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


50 










55 










Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


65 






70 










75 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 




85 










90 




Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


100 










105 







15 

Ser Phe Asn Ala Ali 
30 

Asp Asn Ala Gly Ly? 
45 

Leu Val Gly Gin Gli 
60 

Lys He Leu Glu Lei 

80 

Phe Leu Gly Trp Ali 

95 

Leu Phe Gly Pro Ali 
110 
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Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 
145 ~ " 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

7 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 533 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 411 GCC GCA 
<400> 533 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

X 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

* 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ~ 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
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195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

» 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



200 

Ala Pro Val He 
215 

Gly Trp Ala Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin Ala Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 534 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 231 411 GCC GCA 
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<400> 534 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ~ 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 9° 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 * 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

• 210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 4 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 " 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 535 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 231 411 GCC GCA 



<400> 535 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 *" 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 l&O 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 536 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 411 GCC GCA 

<400> 536^ qxv Tro Ala Val Asp Lys Gly lie Thr Ser Glu Lys 

10 15 
Ala Ser Tyr lie Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg lie Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr lie Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val "Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin Ala Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 ** 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 



Met 


Glu 


Leu 


Val 


Gly Trp 


Ala 


1 








5 




Gin 


Gin Trp 


He 


Gin 


Glu Asp 








20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 








180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 






195 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 




210 










215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 








245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 








260 








Pro Ser Asp 


Ala 


Asp 


He 


Ser 






275 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 




290 










295 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


305 










310 





<210> 537 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 537 



Thr Ala 


Gly Phe 


Tyr 

5 


G1U 


He 


Val 


Gl n 


His 


Leu Pro 


Gly 


lie 


Ser Asp 






20 










uy a 


Glu 

Ur JL LA 


Trp Glu 


Leu 


Pro 


Pro 


Asp 




35 








40 


\J JL U 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 




50 








55 






Gill 


Trp Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser Tyr 








85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys Leu 


He 


Gin 


Arg 


He 




115 








120 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 




130 






135 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


145 






TCP! 






Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 
















Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








200 


Pro 


Asn 


Ser Asp 


Ala 


pro 


Val 


He 




210 






215 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 






295 




Ala Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


305 








310 






Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 



59 305 GCG GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu Lys 


Ala 


Gin 


Arg Asp 


Phe 


Leu 








bU 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


HIS 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly Arg 


Pne 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


lie 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg Asn 


Giy 


Ala Gly Gly Gly 








14 U 










He 


Pro 


Asn 


ryr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


wet 


Glu Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Lieu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


T ^ ro 

by S 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


XHJ. 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 
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435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 









440 


Arg 


±jtz LI ribp Hi ID 




455 


Phe 


Phe Arg Trp 




470 


Tyr 


Val Lys Lys 


485 




Asp 


He Ser Glu 


Thr 


Ser Asp Ala 




520 


Lys 


Cys Ser Arg 




535 


Gin 


Cys Glu Arg 




550 


Gin 


Lys Asp Cys 


565 




Ser 


Val Val Lys 


Met 


Gly Lys Val 




600 


Asp 


Leu Asp Asp 


615 



Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 538 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 59 305 GCG GCC 



<400> 538 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Ala 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 







Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 



215 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 
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Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 








245 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 








260 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 








295 




Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


305 








310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 










325 






Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 








375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 





nop 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 








285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<210> 539 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 539 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 


Val 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 



59 305 GCG GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Glu 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Ala 


Gin Arg 


Asp 


Phe 


Leu 






60 








Val 
80 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Ala Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 " 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 - 535 

<210> 540 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 59 305 GCG GCC 
<400> 540 

eu Val Gly Trp Leu Val Asp Lys Gly li.e Tnr ser 
! 5 10 15 

^ Tm tip nin Glu Asd Gin Ala Ser Tvr He Ser Phe 

30 

Asn Al. 

35 an 45 



80 



Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


Lys 
10 


Gly 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


20 










25 






Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 








40 








Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 






55 










Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 




70 










75 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


85 










90 





50 " 60 

Pro Va! 
65 

m,, T,.r & m Pro Gin Tvr Ala Ala Ser val Pne Leu biy 

95 
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Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 








100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


mm % 

Trp 




130 










mW. mm. mmw 

135 


*— jf o 


Val 

V CIJ. 




Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 






180 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 






195 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 




210 










215 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


225 










230 


Arg 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 








245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 






275 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 




290 










295 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


305 










310 




<210> 541 










<211> 621 










<212> PRT 










<213> Artificial Sequence 



105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 1^0 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 . 205 

Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 "* 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 



<220> 

<223> Mutant rep protein: rep78 



<400> 541 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 


50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



53 231 GCG GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Glu 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 








Val 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 






110 


Thr 




Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 



WO 03/018820 



PCT/IB02/04087 



-630- 



180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

* 370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 " 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ~ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 542 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep52 



<400> 542 



Met 


Glu 


Leu 


Val 


Gly 
r— 


irp 


AX3L 


vai 


j. 

Gin Trp 


He 


Gin 
20 


5 
GlU 


Asp 


pi — 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


jjys 






35 












He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 












Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 










180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Mai- 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 


Glu 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Arg 










325 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


385 










390 







<210> 543 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



-631- 



53 231 GCG GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp Asn Ala Gly 


T.TTCJ 

J— i_y a 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 






90 










95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


XT -1- \J 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 










140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 

mm Nrf W 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 






170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He Asp Gly Asn 

one 


Ser 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 


Ala 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys Ala Tyr 


Gin 


Lys 


Leu Cys 


Tyr 










365 








Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<220> 
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<223> Mutant rep protein: rep68 53 231 GCG GCC 

<400> 543 , „ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 "* 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 *' 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 *~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 * 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 ' 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 " 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 544 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 53 231 GCG GCC 



15 

He Ser Phe Asn Ala Ala 

30 

Leu Asp Asn Ala Gly Lys 
45 

Tyr Leu Val Gly Gin Gin 
60 

Tyr Lys He Leu Glu Leu 
75 * 80 
Val Phe Leu Gly Trp Ala 

95 

Trp Leu Phe Gly Pro Ala 

110 

He Ala His Thr Val Pro 
125 

Asn Phe Pro Phe Asn Asp 
140 

Glu Gly Lys Met Thr Ala 
155 " 160 
Gly Gly Ser Lys Val Arg 

175 

He Asp Pro Thr Pro Val 

190 

Val He Asp Gly Asn Ser 
205 

Asp Arg Met Phe Lys Phe 
220 

Gly Lys Val Thr Lys Gin 
235 240 
Asp His Val Val Glu Val 

255 

Ala Lys Lys Arg Pro Ala 

270 

Arg Val Arg Glu Ser Val 
285 

Ser He Asn Tyr Ala Asp 
300 



<400> 544 
















Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


1 








5 










10 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 






20 










25 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 






35 










40 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 




50 










55 






He 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 






Ala 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ser 








85 










90 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 




100 










105 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 






115 








120 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 




130 










135 






Glu 


Cys 


Val 


Asp Ilys 


Met 


Val 


He 


Trp 


Trp 


145 










150 






He 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


Leu 








165 










170 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 






180 










185 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 




195 










200 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 




210 










215 


His 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


Asp 


Phe 


225 










230 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 






245 










250 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 








260 








265 




Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 




290 










295 








Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 






305 










310 
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<210> 545 
<2X1> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 258 498 GCC GCT 
<400> 545 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 . 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 * 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 * 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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lie 


vdi 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys Ala Val 






420 








425 


iilX 


inr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu Gin Asp 




435 








440 


Asp Phe Gly 


1?1U 


lieu 


Thr Arg 


Arg 


Leu Asp His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp 


465 






470 




475 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Gly Ala 








485 






490 


Pro 


Ala 


Asp Ala Asp 


lie 


Ser Glu 


Pro Lys Arg 








500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala Ser 






515 








520 


His Val Gly 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 


Met Asn Gin 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 






550 




555 


Phe 


Thr 


His Gly Gin 


Lys 


Asp Cys 


Leu Glu Cys 










565 






570 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys Ala Tyr 






580 








585 


lie 


His 


His 


lie 


Met 


Gly 


Lys Val 


Pro Asp Ala 






595 








600 


Cys lie Phe 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 




610 










615 





430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 

480 

Lys Lys Arg Pro Ala 

495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 

Met Asn Leu Met Leu 
540 

Asn Ser Asn He Cys 

560 

Phe Pro Val Ser Glu 

575 

Gin Lys Leu Cys Tyr 
590 

Cys Thr Ala Cys Asp 

605 
Glu Gin 
620 



<210> 546 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep proteinrep 52 258 498 GCC GCT 



<400> 546 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Ala 


Ser 


20 
Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



Asp 


Lys 


Gly 


He Thr Ser 


Glu 


Lys 


10 






15 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala 


25 




30 






Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








45 






Pro 


Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 






Arg 


He 


Tyr 


Lys He Leu 


Glu 


Leu 




75 






80 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 




90 






95 


Ala 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


105 




110 






Glu 


Ala 


He 


Ala His Thr 
125 


Val 


Pro 


Asn 


Glu 


Asn 


Phe Pro Phe 


Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys Met 


Thr 


Ala 




155 






160 


He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 




170 




175 


Val 


Ala 


Gin 


He 


Asp Pro Thr 


Pro 


185 






190 






Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 
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195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp Hxs 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ala 


Asp Ala Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 






<210> 547 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protean: rep68 


<400> 547 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 








He 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 



205 

Leu Gin Asp Arg Met Phe Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His 'Val Val Glu Val 

250 ~ 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 " 350 

Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 HO 
Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 
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Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

* 245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 "* 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyx Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 548 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<220> , 

<223> Mutant rep protein: rep40 258 498 GCC GCT 

<400> 548 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

X 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 " - 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 549 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant _ rep protein: rep78 



<400> 549 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 




Ala 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 







88 231 GCC GCC 



He 


Lys 


Val 


Pro Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 


25 






30 




He 


Ser 


Asp 


Met 


Asp Leu Asn 


Leu 






45 






Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 




Val 


Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 






75 






80 


Phe 


His 


Met 


His Val Leu 


Val 


Glu 




90 






95 


He 


Leu 


Gly 


Arg 


Phe Leu Ser 


Gin 


105 




110 






Tyr 


Arg 


Gly 


He Glu Pro 


Thr 


Leu 




125 






Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 






He 


Pro 


Asn 


Tyr Leu Leu 


Pro 


Lys 






155 




160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

• 325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

y 370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 - 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 550 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 88 231 GCC GCC 

Met°Glu 5 Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 1° 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 * 105 H° 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 "° 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 IfO 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 "*4U 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 551 
<211> 536 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 551 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


GlU 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










*> rt 
200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


lie 




210 














Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



88 231 GCC GCC 



lie 


Lys 


Val Pro 


Ser 


Asp 


Leu 


Asp 




10 








15 




Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




60 










Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val . 






75 








80 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 


105 




110 






Tyr 


Arg 


Gly He 


Glu 

IOC 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 




140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 






440 


Glu 


lieu 


Thr Arg 


Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp Ala 


Asp 


lie Ser 


Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly His Ser 


Leu 


530 






535 





<210> 552 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 552 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Ala 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 




Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




.{ 


195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 








230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 





-642- 



445 

Asp Phe Gly Lys Val Thr Lys Gin 

460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 * 

Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 

525 



88 231 GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 










95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 
205 


Gly Asn 


Ser 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 


Ala 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


265 










270 




Val 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 








285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 553 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 101 363 GCA GCC 
<400> 553 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ^° 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 24 0 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
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385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



390 



Cys 


Lys 


Ser 


Ser 


405 










Thr 


Asn 


Mai- 
ne t- 


TI-5 e? 

nls 


Gin 


Gin 


tz X. \J 








440 


Arg 


Leu 


Asp 


His 




455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 554 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 101 363 GCA GCC 



<400> 554 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 







10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 ~ HO 

Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Ala Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 
170 175 
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Val 


Asp 


Gin Lys 


Cys 


-Liys 


Ser 


Ser 






180 










lie 


val 


Thr 


Ser 


Asn 


inr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 555 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep 6 8 


<400> 555 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Ala 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



Ala 


Gin He Asp 


Pro 


Thr Pro 


Val 


185 






190 






Ala Val He 


Asp 


Gly Asn Ser 




205 






Leu 


Gin Asd Arcr 


Met 


Phe Lys 


Phe 




220 










pV>£=i C5"Iv Lvs 


Val 


Thr Lys 


Gin 


235 






240 


Ala 


Lys Asp His 


Val 


Val Glu 


Val 




250 




255 




Gly 


Gly Ala Lys 


Lys 


Arg Pro 


Ala 


265 






270 




Pro 


Lys Arg Val 


Arg 


Glu Ser 


Val 




285 






Glu 


Ala Ser He 


Asn Tyr Ala Asp 




300 








His 


Val Gly Met 


Asn 


Leu Met 


Leu 




315 






320 


Met 


Asn Gin Asn 


Ser 


Asn He 


Cys 




330 




335 




Leu 


Glu Cys Phe 


Pro 


Val Ser 


Glu 


345 




350 




Lys 


Ala Tyr Gin 


Lys 


Leu Cys 


Tyr 




365 






Pro 


Asp Ala Cys 


Thr Ala Cys Asp 




380 








Cys 


He Phe Glu 


Gin 






395 









101 363 GCA GCC 



He 


Lys Val Pro 


Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe Val Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser 


Asp Met Asp 


Leu 


Asn 


Leu 


He 






45 








Glu 


Lys Leu Gin 


Arg Asp 


Phe 


Leu 




60 










Ala 


Pro Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


Phe 


His Met His 


Val 


Leu 


Val 


Glu 




90 






95 


He 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


105 




110 






Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 




125 








Thr 


Arg Asn Gly 


Ala Gly Gly Gly 




140 










He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp 


Thr Asn Met 


Glu 


Gin Tyr 


Leu 


170 






175 


His 


Arg 


Lys Arg Leu 


Val 


Ala 


Gin 
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180 



Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






i j j 










200 


tr x. kj 






Asp 


Ala 


Pro 


Val 


He 




^ J- L» 








215 




Mo f 


Glu 


ucu 


Val 


Gly Trp 


Leu 


Val 


o o c 










230 






Gill 


Trp 


lie 


Gin Glu Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










Tl- 


Met 


C* > 


Leu 


Thr 


Lys 


Thr 


Ala 






27b 










280 


Fro 


vax 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


tiy 


lyr 


Asp 


Pro Gin Tyr Ala 


305 








310 






Thr 


i_iys 


Lys 


Phe 


Gly Lys 


Arg Asn 








325 








Thr 


Thr 


All 

Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


taiy 


Cys 


Val 


Asn Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


530 










535 





185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 




Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 












Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


oc. J. 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


.rvj- a. 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 










270 






cTO 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








nTy 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


1 XIX 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 












350 






Asn 


Glu 


Ala 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 



525 



<210> 556 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 101 363 GCA GCC 



<400> 556 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 
35 40 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 * 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

SO 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

lln Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 



50 55 60 

1 Glu Asp He Ser 

70 

Y Tyr Asp Pro Gin 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 
r Gly Lys Thr Asn He Ala 
115 120 
r Gly Cys Val Asn Trp Thr 

0 135 

1 Asp Lys Met Val He Trp 

150 

1 Val Glu Ser Ala Lys Ala 
165 

p Gin Lys Cys Lys Ser Ser 
180 

.1 Thr Ser Asn Thr Asn Met 
195 200 
ir Phe Glu His Gin Gin Pro 
210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

230 235 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 
-iin 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 1 &U 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 1 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 19 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 



Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 



275 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



y *X O 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

2 6 5 

Pro Lys Arg Val 
280 285 
Glu Ala Ser He 
290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 557 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 354 132 GCC GCC 



10 15 
Asp Ser Phe Val Asn Trp Val Ala Gl\ 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu IK 
40 ~ 45 

Ala Glu Lys Leu Gin Arg Asp Phe Lei 

60 

Lys Ala Pro Glu Ala Leu Phe Phe Va. 

75 80 
Tyr Phe His Met His Val Leu Val Gli 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin H< 

105 " HO 

lie Tyr Arg Gly He Glu Pro Thr Le- 
120 ~ 125 



Thr 


Ala 


Gly 


Phe 


Tyr 

5 . 


Glu 


He 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 








Val 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 








Thr 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 
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130 








IOC 
1 J J 






Asn 


Lys 


Val 


Val Asp 


Glu 


cys 


lyr 


Tie* 

lie 


145 








150 








Thr 


Gin 


Pro 


Glu Leu 


Gin 


Trp 


Ala 


Trp 








165 










Ser 


Ala 


Cys 


Leu Asn 


Leu 


Thr 


Glu 


Arg 






180 








IOC 

185 


Leu 


Thr 


His 


Val Ser 


Gin 


Thr 


Gin 


Glu 






195 








0 n f\ 

200 




Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val Gly Trp 


Leu 


Val 


Asp 


225 








230 








Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 






245 










Ser 


Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 


Ala 








260 








265 


He 


Met 


Ser 


Leu Thr Lys 


Thr 


Ala 


Pro 






275 








**S. **** A 

280 




Pro 


Val 


Glu 


Asp He 


Ser 


Ser 


Asn 


Arg 




290 






295 






Asn 


Gly 


Tyr 


Asp Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 


Thr 








325 










Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 


Glu 






340 








345 


Phe 


Ala 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn 




■ 


355 








360 




Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 




370 








-i rt r- 

375 






Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg 


His 




530 








535 






Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 


Met 


545 








550 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 








565 










Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 


Lys 








580 








585 


He 


His 


His 


He Met 


Gly 


Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val Asp 


Leu 


Asp 


Asp 


Cys 




610 








615 
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140 



fJ-O 




iyr 


llC Li. 










Ibb 










low 


^HLk -11— 

inr 


^\ fcril 

Asn 




VjlU 


urin 


iyr 


iteu 


Tin 
170 










I/O 




Lys 


Arg 


lieu 


vai 


Aid 


uin 


TT -J _ 

J11S 










1 Art 

190 






Gin 


■a _ „ 
Asn 


juys 


blu 


Asn 


bin 


7V *?~+ 

Asn 






O A C 

205 








Ser 


Lys 


mr 


C y»V "W* 

ber 


Aia 


Arg 


lyr 






A /-V 

220 










Lys 


Gly 


He 


Thr 


Ser 


GlU 


Lys 


235 










240 


Tyr 


He 


Ser 


Pne 


Asn 


TV 1 

Ala 


74 T _ 

Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


iiys 










270 






Asp 


Tyr 


Leu 


vai 


kaiy 


(jrin 


bin 








285 








He 


Tyr 


Lys 


He 


Leu 


GlU 


Leu 




300 










Ser 


Val 


Pne 


Leu 


Gly 


Trp 


Aia 




315 










"> *n rt 

320 


He 


Trp 


Leu 


Til, * 

Pne 


Gly 


Pro 


Aia 


330 










^ ^ ^ 

335 




Ala 


He 


Ala 


HIS 


Thr 


val 


Pro 










350 






Glu 


Asn 


Pne 


Pro 


pne 


Asn 


ASp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


inr 


TV T -n 

Aia 






380 










T 

Leu 


Gly 


Gly 


Ser 


iiys 


vai 


TV 

ATy 




395 










ftUU 


Gin 


lie 


ASp 


T~> 

ir ro 


XXIX 


riu 


Vdl 


410 










415 




Ala 


vai 


lie 


ASp 


vaiy 


7A C3 Tt 


Got" 
OCX 
















Gin 


Asp 


Arg 


Met 




iiys 


Jrne 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495. 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 









620 
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<210> 558 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 354 



<400> 558 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


val 


ASp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Tl- 


Lys 


Ala 






35 










40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


T\ 

Asp 


-ri- 
Ile 


Ser 


ber 


Asn 


ATg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Al a 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


val 


Ti- 
ne 


lrp 


lrp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 








325 










Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 



385 390 
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132 


GCC 


GCC 






Lys 


Gly 


He 


Thr Ser Glu 


Lys 


10 






15 




Tyr 


- 

He 


Ser 


Phe Asn Ala 


Ala 






30 




Ala 


Leu 


Asp Asn Ala Gly Lys 








45 




Asp 


Tyr 


Leu Val Gly Gin Gin 




60 






He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


90 






95 




He 


Trp 


Leu 


Phe Gly Pro Ala 






110 




Ala 


He 


Ala 


His Thr Val 


Pro 








125 




Glu 


Asn 


Phe 


Pro Phe Asn Asp 






140 






Glu 


Glu 


Gly 


Lys Met Thr 


Ala 




"ICC 




160 


Leu 


Gly 


Gly Ser Lys Val 


Arg 


170 






175 




Gin 


He 


Asp 


Pro Thr Pro 


Val 






190 




Ala 


Val 


He Asp Gly Asn 


Ser 








205 




Gin 


Asp 


Arg 


Met Phe Lys 


Phe 






220 






Phe 


Gly 


Lys 


Val Thr Lys 


Gin 




235 






240 


Lys 


Asp 


His 


Val Val Glu 


Val 


250 




255 




Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 






270 




Lys 


Arg 


Val 


Arg Glu Ser 


Val 






285 




Ala 


Ser 


He Asn Tyr Ala Asp 






300 






Val 


Gly 


Met 


Asn Leu Met 


Leu 




315 






320 


Asn 


Gin 


Asn 


Ser Asn He 


Cys 


330 






335 




Glu 


Cys 


Phe 


Pro Val Ser 


Glu 






350 




Ala 


Tyr 


Gin 


Lys Leu Cys 


Tyr 






365 




Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 




380 






He 


Phe 


Glu 


Gin 






395 









<210> 559 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
<400> 559 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


din 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



354 


132 


GCC GCC 








He 


Lys 


Val Pro 


Ser Asp 


Leu Asp 




10 






15 




Ser 


Phe 


Val Asn 


Trp Val 


Ala 


Glu 


25 






30 




He 


Ser Asp 


Met Asp 


Leu Asn 


Leu 








45 






Glu 


Lys 


Leu Gin 


Arg Asp 


Phe 


Leu 




60 








Ala 


Pro 


Glu Ala 


Leu Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His 


Val Leu 


Val 


Glu 




90 






95 




Leu Gly 


Arg Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly He 


Glu Pro 


Thr 


Leu 






• 


125 






Thr Arg 


Asn Gly 


Ala Gly Gly Gly 






140 








He 


Pro 


Asn Tyr 


Leu Leu 


Pro 


Lys 






155- 






160 


Trp 


Thr 


Asn Met 


Glu Gin 


Tyr 


Leu 


170 






175 


His 


Arg 


Lys 


Arg Leu 


Val Ala 


Gin 


185 






190 






Glu 


Gin 


Asn Lys 


Glu Asn 


Gin 


Asn 








205 






Arg 


Ser 


Lys rnr 


Ser Ala 


Arg 


Tyr 




220 








Asp 


Lys 


Gly He 


Thr Ser 


Glu 


Lys 


235 






240 


Ser 


Tyr 


He Ser 


Phe Asn 


Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 






270 




Gin 


Pro 


Asp 


Tyr Leu 


Val Gly Gin 






285 






Arg 


He 


Tyr Lys 


He Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala 


His Thr 


Val 


Pro 


345 






350 






Asn 


Glu 


Asn Phe 


Pro Phe 


Asn Asp 








365 






Trp 


Glu 


Glu Gly 


Lys Met 


Thr 


Ala 




380 








He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro Thr 


Pro 


Val 




410 




415 




Cys 


Ala 


Val He 


Asp Gly 'Asn 


Ser 



WO 03/018820 



PCT/IB02/04087 



-651- 



420 



Thr 


Thr 


Phe 


Glu His 


Gin Gin Pro 






435 




440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His 




450 






455 


Glu 


Val 


Lys 


Asp Phe 


Phe Arg Trp 


465 








470 


Glu 


His 


Glu 


Phe Tyr 


Val Lys Lys 








485 




Pro 


Ser 


Asp 


Ala Asp 


lie Ser Glu 








500 




Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 




520 


Arg 


Leu 


Ala 


Arg Gly His Ser Leu 


530 






535 



425 430 
Leu Gin Asp Arg Met Phe Lys Phe 

445 

Asp Phe Gly Lys Val Thr Lys Gin 

460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 * ~ 510 

Glu Ala Ser lie Asn Tyr Ala Asp 

525 



<210> 560 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 560 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






ioo 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 



354 


132 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu Glu Gly Lys 


Met Thr Ala 




155 






160 


He 


Leu Gly Gly Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




235 






240 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 




250 








255 


Gly 


Gly Ala Lys Lys 


Arg Pro Ala 


265 










270 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 



285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 561 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 
<400> 561 



Thr Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 


- 






70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 


Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


210 










215 




Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






260 










He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




275 








280 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


355 










360 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 
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He 


Ala 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 

255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 562 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant 'rep protein: rep68 



<400> 562 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 













380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 











10 132 GCG GCC 



He 


Ala 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 
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Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu Gin Tyr 


Leu 








165 










170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val Ala Gin 






180 










185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn 


Lys 


Glu Asn Gin 


Asn 




195 










200 








205 




Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser Ala Arg 


Tyr - 




210 










215 








220 


Thr Ser Glu 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Lys 


225 










230 








235 




Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He 


Ser 


Ala 








245 








250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 








260 










265 






270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val Gly Gin Gin 






275 








280 








285 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn Arg 


He Tyr 


Lys 


He Leu Glu 


Leu 




290 








295 








300 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp 


305 




310 








315 




Phe Gly Pro 


320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Ala 






325 










330 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His Thr Val 


Pro 






340 










345 






350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro Phe Asn Asp 




355 








360 








365 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


Lys Met Thr 


370 








375 








380 


Ser Lys Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Arg 


385 










390 






395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro Thr Pro 


Val 






405 










410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp Gly Asn 


Ser 








420 










425 






430 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys 






435 










440 








445 


Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val Thr Lys 




450 






• 




455 








460 


Val Val Glu 


Val 


Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp 


Ala 


Lys Asp 


His 


465 








470 








475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro 


Ala 










485 










490 




495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg Glu Ser 






500 










505 






510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser 


He 


Asn Tyr Ala Asp 






515 








520 








525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 










535 















<210> 563 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 4 GCT 
<400> 563 

acggcggggg cttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 564 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequencer 10 GCG 

<400> 564 ^ £A 

acggcggggt tttacgagat tgtgattgcg gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 565 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 GCC 

<400> 565 " 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg lb^o 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I86 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 566 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 22 GCT 

<400> 566 tfrt 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcgcttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccigcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 567 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 2 9 GCG 

<400> 567 , rA 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 o 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 BO 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 



<210> 568 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 3 8 GCG 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 



60 
120 
180 



<400> 568 _ . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt ggcgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag- 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa sou 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 8 o 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 00 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 569 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 39 GCA 
<400> 569 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccggcagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc x ^ 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 570 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 GCT 
<400> 570 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcta ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

qagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

caqtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 00 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga « ^ 
cactctctct ga 

<210> 571 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 59 GCG 



1920 
1932 



<400> 571 ^ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaaggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 o 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36u 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 o 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 oo 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6 u 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca lbUU 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 572 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 64 GCT 

<400> 572 ^ Cf . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttg ctacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt. ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 573 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 GCG 



<400> 573 
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acqqcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
qqcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
Ectgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag ^cctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acaaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 



60 
120 
180 
240 
300 
360 
420 
480 



acqqccxqggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt .ggtggatgag tgctacatcc ccaattactt gctccccaaa 
Iccllgcltg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
caqtqgatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatqagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttqcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
qtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qaqcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 574 
<211> 1932 
<212> DWA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 GCG 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 575 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 GCC 

<400> 575 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1 
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<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 101 GCA 
<400> 576 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

gcatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggafcgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 577 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 124 GCC 



60 
120 
180 
240 



<400> 577 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag xau 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 o 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggg 'ccgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 



540 
600 
660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 13 20 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 578 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 125 GCG 
<400> 578 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &o 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 16 f° 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga x9 3 2 



<210> 579 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 GCT 
<400> 579 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc eo 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 1B0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg 4 tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 o 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 8 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 o 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 580 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 132 GCC 

<400> 580 - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 o 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 581 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 GCC 

<400> 581 - , <rn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 o 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 o 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 o 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 o 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 108 0 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc x ^%z. 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 582 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 161 GCC 



<400> 582 u w £n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

gcccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc I68O 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 18 00 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 583 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 163 GCT 

<400> 583 * n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 584 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 175 GCT 
<400> 584 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac aggctttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 585 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 193 GCG 

<400> 585 cr . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatgcga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 8 0 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174U 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1440 
1500 
1560 
1620 
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<210> 586 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 196 GCC 
<400> 586 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgcctc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 587 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 GCC 

<400> 587 _ cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 u 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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1440 
1500 
1560 
1620 
1680 
1740 



aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc ccagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg '^n 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 588 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 GCA 

<400> 588 . . ^ n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat i^u 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 o 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 o 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa yuu 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg xx^u 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 o 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa' atttgaactc acccgccgtc tggatcatga ctttgggaag l?80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg ^ 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg lb^o 



480 
540 
600 
660 
720 



960 
1020 
1080 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 589 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 228 GCG 

I 

<400> 589 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggcggggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 590 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 GCC 
<400> 590 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gct.ccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag - tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 16 ^° 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 591 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant 'rep DNA sequence: 234 GCG 

<400> 591 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bo 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggacg cggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 592 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 237 GCC 
<400> 592 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 5? 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 „ 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 593 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 250 GCC 

<400> 593 _ n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcagcc atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 594 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 GCC 
<400> 594 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 595 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 260 GCG 

<400> 595 - n 
acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat l^u 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag iau 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 u 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36U 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg b4u 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 7^0 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg leoo 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 596 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 263 GCC 
<400> 596 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaagcca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 °° 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 597 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 264 GCG 
<400> 597 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatcg cggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 598 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 334 GCG 



<400> 598 ^ ze\ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 10<* u 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 599 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 GCT 
<400> 599 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 600 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 337 GCT 



<400> 600 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcagc taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 601 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 341 GCC 
<400> 601 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

gccaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 108 0 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 602 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 342 GCC 

<400> 602 ... 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accgccatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 603 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 347 GCA 
<400> 603 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccgc agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tt'taaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 604 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 AAT 
<400> 604 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacaat gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 18 60 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 605 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 GCT 

<400> 605 _ A 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 606 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 GCC 
<400> 606 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttcg ccgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 607 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 363 GCC 
<400> 607 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgaggcct ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 608 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 364 GCT 
<400> 608 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaacg ctcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 609 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 367 GCC 
<400> 609 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcgc cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 610 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 03/018820 



PCT/IB02/04087 



-688- 



<223> Mutant rep DNA sequence: 370 GCC 
<400> 610 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg aqagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 611 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 376 GCG 
<400> 611 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatcgcgtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 612 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 381 GCG 
<400> 612 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

gcgatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 
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<210> 613 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence :382 GCG 
<400> 613 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aaggcgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 614 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 389 GCG 
<400> 614 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggaggcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 615 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 407 GCC 



60 
120 
180 
240 



<400> 615 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42U 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaaggc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag ■ i u 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 



540 
600 
660 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 616 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 411 GCA 
<400> 616 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 617 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 GCT 
<400> 617 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 618 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep DNA sequence: 420 GCT 



1620 
1680 
1740 



<400> 618 ~ n 
acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat ^> 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg .ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 108O 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgct 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 619 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 421 GCC 
<400> 619 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac ta'aacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

gccaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 620 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 422 GCC 
<400> 620 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 621 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 424 GCG 
<400> 621 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaacg cgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 622 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 428 GCT 



<400> 622 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 



WO 03/018820 



PCT/IB02/04087 



-697- 



cactctctct ga 1932 

<210> 623 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 429 GCC 
<400> 623 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgccggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 624 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 438 GCG 
<400> 624 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 



WO 03/018820 



PCT/IB02/04087 



-698- 



gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca cgcgcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 625 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 440 GCG 
<400> 625 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcaggcg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgfccgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 626 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 451 GCC 
<400> 626 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aa'tgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc gcccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 627 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 460 GCG 



<400> 627 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttggggcg 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 628 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 GCC 
<400> 628 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtqqaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
qtcgccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtcl iaaaggcgta tcagaaactg tgctacattc atcatatcat 999^99*9 1800 
ccalacictt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



<210> 629 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 ATA 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 



1932 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

gglltttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9 aa 9£tgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct fc "ctttgtg 240 

clatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggii tcgaHSgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

qccgiaiilg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

Lcllgllti Igctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaall alglgaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

Ecagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggaEcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tclclaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa yuu 

attEtggaac tlaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca cc f9cagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ct "gggaag 
gtcataaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaaca "X?£ --. n 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174U 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat 999*^99^ 180Q 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i86 0 
caataaatga tttaaatcag gtatggctgc cgatggttat-- cttccagatt ggctcgagga 
cactctctct ga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 



1920 
1932 



<210> 630 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 484 GCC 
<400> 630 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tfetaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 631 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 488 GCG 
<400> 631 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa agcgggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 632 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 GCC 
<400> 632 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc e>u 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc ° 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca ° 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 ° 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 



WO 03/018820 



PCT/EB02/04087 



-704- 



tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 633 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 GCC 
<400> 633 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 634 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CGA 
<400> 634 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 



WO 03/018820 



PCT/IB02/04087 



-705- 



caatttgaga 
aaatccatgg 
taccgcggga 
gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 



ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 

tggtgggcca 

taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 

cggtgggcaa 

gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccg 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
aagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 635 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CTC 



<400> 635 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccct cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga ~ 1932 

<210> 636 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 97 TAC 
<400> 636 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccta cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 3 1932 

<210> 637 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 03/018820 



PCT/EB02/04087 



-707- 



<223> Mutant rep DNA sequence: 498 GCT 

acrocggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
gg^atttctg acagcSttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
?ctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
racaactttc taacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caa??tgaga agggagagal Itlcttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ctttggglcg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggagfcg gglacaaggt ggtggatgag tgctacatcc ccaattactt S^ccccaaa 480 
Icccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag =9«tgtttg 540 
aatctlacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc fcagacgcag 600 
qaqcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
?c1gccaggt acltggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtgga?cc aggaggalca ggcctcatac atctccttca atgcggcctc ^aactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc uau 
cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
att?tggaac tllal|ggta cgalccclal tatgcggctt ccgtctttct gf^tgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
tclaacatcg cgglggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaac? tlcclltcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
ataqaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
lacaccaaca tgtgcgclgt gattgacggg aactcaacga "ttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgalt tcLcgtcaa alagggtgga gccaagaaaa gacccgcccc cgctgacgca 
gatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac S^agacgcg 
gaagcttlga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc ^aatatctgc 1680 
ttcactcacq gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcg?cl aaaaggcgta tcagaaaStg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcaclgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caa?aaatga fttaaatcal gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



1920 
1932 



<210> 638 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence :499 GCC 

acQQcg|ggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggllt??clg acagcttlgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

?ItgacatgI atcfgaatct |attgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgciactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

cLtttgaga alggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt Jbu 

taccgcggga tcgaSccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccgla^gcg gglacaaggt ggtggatgag tgctacatcc ccaattactt S^ccccaaa 480 

Icclagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaa?! aaglgaatcl laatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

?clgccaggt acltigagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

caatggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tclcalatca agl^cctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 

<210> 639 
<211> 1932 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> Mutant rep DNA sequence: 503 GCG 
<400> 639 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgfc gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatatagcgg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



taaacgggta cgatccccaa 
tcggcaagag gaacaccatc 
cggaggccat agcccacact 
ttcccttcaa cgactgtgtc 
ccaaggtcgt ggagtcggcc 
aatgcaagtc ctcggcccag 
tgtgcgccgt gattgacggg 
ggatgttcaa atttgaactc 
aggaagtcaa agactttttc 
tctacgtcaa aaagggtgga 
agcccaaacg ggtgcgcgag 
tcaactacgc agacaggtac 
tgtttccctg cagacaatgc 
gacagaaaga ctgtttagag 
aaaaggcgta tcagaaactg 
gcactgcctg cgatctggtc 
tttaaatcag gtatggctgc 
ga 



tatgcggctt ccgtctttct 
tggctgtttg ggcctgcaac 
gtgcccttct acgggtgcgt 
gacaagatgg tgatctggtg 
aaagccattc tcggaggaag 
atagacccga ctcccgtgat 
aactcaacga ccttcgaaca 
acccgccgtc tggatcatga 
cggtgggcaa aggatcacgt 
gccaagaaaa gacccgcccc 
tcagttgcgc agccatcgac 
caaaacaaat gttctcgtca 
gagagaatga atcagaattc 
tgctttcccg tgtcagaatc 
tgctacattc atcatatcat 
aatgtggatt tggatgactg 
cgatggttat cttccagatt 



gggatgggcc 960 

taccgggaag 1020 

aaactggacc 1080 

ggaggagggg 1140 

caaggtgcgc 1200 

cgtcacctcc 1260 

ccagcagccg 1320 

ctttgggaag 1380 

ggttgaggtg 1440 

cagtgccgca 1500 

gtcagacgcg 1560 

cgtgggcatg 1620 

aaatatctgc 1680 

tcaacccgtt 174 0 

gggaaaggtg 1800 

catctttgaa 1860 

ggctcgagga 192 0 

1932 
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<210> 640 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 510 GCA 
<400> 640 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgca tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 641 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 511 GCA 
<400> 641 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 642 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 512 GCT 
<400> 642 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagctgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 643 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 516 GCG 
<400> 643 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc . 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 644 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 517 GCT 
<400> 644 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcggc ttcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga ~" 1932 

<210> 645 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep DNA sequence: 517 AAC 
<400> 645 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgaa ctcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 646 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 518 GCA 
<400> 646 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ggcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 647 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DMA sequence: 519 GCG 
<400> 647 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagcggcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga - . - 1932 

<210> 648 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 598 GCA 
<400> 648 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat ggcaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 649 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 600 GCG 
<400> 649 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggcg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 650 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 601 GCA 
<400> 650 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

gcagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 651 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 420. 495 GCT GCC GCC 
<400> 651 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 652 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 39 140 GCA GCC 
<400> 652 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccggcagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 653 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 279 428 451 GCC GCT GCC 



<400> 653 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggtcgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

ggctgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

gcccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaagccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



<210> 654 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 125 237 600 GCG GCC GCG 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggcg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 655 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 163 259 GCT GCG 
<400> 655 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 656 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GCT GCG 
<400> 656 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacgc gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 428 GCT GCT 
<400> 657 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tfetaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 658 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 
<400> 658 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caqtqqatcc aggaigacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
SSt S ScScctt Igacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactacc tQQtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa yuu 
attttggalc tlScgggta Sgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaallagt tcggclllag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aa?gagaact ttcccttcaa clactgtgtc gacaagatgg tgatctggtg 99aggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccagl aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtfcgccgt gattgacggg aactcaacga ccttcgaaca ^cagcagccg 
ttacaaqacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtlaSclagc Iggalgtcaa agactttttc cggtgggcaa aggatcacgt 99"gaggtg 
Lgcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 
iaEataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga- tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcalg glcagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtcl laaaggcgta tcagaaactg tgctacattc atcatatcat 999^9 "00 
.ccalacictt gcacticctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaltga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 



1932 



<210> 659 
<211> 1932 
<212> DNA 

<213>. Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 420 GCT GCC 

acqacgragt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcltt?c?g acagcftfgt glactgggtg gccgagaagg aatgggagtt gccgccagat 120 
?ctgacatgi atclgaatct gattgagcag gcacccctga ccgtggccga 9aagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
cLtttgaga afggagagag ctacttccac atgcacgtgc tcgtggaaac cac^gggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggl tegagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggag^cg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctcccca a 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctlacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc 9cagacgcag 600 
gagcagaall aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg -ctcgtggaca aggggattac ctcggagaag 720 
cagtggallc aggagiacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccalatca ai|ct|cctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg ^tttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct fggatgggcc 
acgaallagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg g9*ggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag ^aaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 660 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 189 197 518 GCG GCG GCA 
<400> 660 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ggcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 661 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 468 516 GCC GCG 
<400> 661 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agcctttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 662 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 221 350 54 140 GCT 
GCA GCT GCC GCC 

<400> 662 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 663 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 285 GCA GCG 
<400> 663 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc .420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggcgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 664 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 23 495 GCT GCC 
<400> 664 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcattgctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 665 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 54 420 495 GCC GCC GCC 
GCC 

<400> 665 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
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tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 666 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 412 612 GCC GCG 
<400> 666 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgcggatt tggatgactg catctttgaa 1860 
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caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 667 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 412 GCG GCC 
<400> 667 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcaccectga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 668 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 412 495 511 GCC GCC GCA 
<400> 668 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcaccectga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
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taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162U 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 193- 

<210> 669 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 98 422 GCC GCC 

<400> 669 4 t cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac cgccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
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gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctgfcjtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 670 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GCT GCG 
<400> 670 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacgc gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacat cc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg .agcgtaaacg gttggcggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc. cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 671 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 20 54 495 GCC GCC GCC 
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<400> 671 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 672 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 
<400> 672 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
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accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 673 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 54 GCG GCC 
<400> 673 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 674 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 399 GCT GCG 
<400> 674 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaat eg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgeggett ccgtctttct gggatgggcc 960 

acgaaaaagt teggcaagag gaacaccatc tggctgtttg gggctgeaac tacegggaag 1020 

accaacatcg eggaggecat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ecaaggtegt ggagteggee aaagecatte teggaggaag caaggcgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgaeggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgeaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ■ ggttgaggtg .1440 

gagcatgaat tetaegtcaa aaagggtgga gecaagaaaa gacccgcccc cagtgacgea 1500 

gatataagtg agcccaaacg ggtgcgcgag teagttgege agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctegtea cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tetgtegtea aaaaggcgta tcagaaactg tgetacatte atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 675 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 432 GCA GCA 
<400> 675 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg . 30.0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
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gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aacgcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 676 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 516 GCG GCG 
<400> 676 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg tfcttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 677 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 516 GCC GCG 
<400> 677 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 678 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 14 GCT GCC 
<400> 678 

acggcggggt tttacgagat tgtgattaag gtccccagcg cccttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 



WO 03/018820 



PCT/IB02/04087 



-736- 



cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaae caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaafcca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt. ggctcgagga 1920 

cactctctct ga 1932 

<210> 679 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 402 495 GCG GCC GCC 
<400> 679 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaae caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg eggaggecat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggcccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggafccacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 680 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 228 462 497 GCC GCC GCC 



<400> 680 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcgccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggccgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgccgc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 681 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 290 338 GCG GCC 
<400> 681 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgcg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 682 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 511 GCC GCA 
<400> 682 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 683 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 378 GCG GCG 
<400> 683 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggcggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 684 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 86 GCC GCG 
<400> 684 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 ?° 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 685 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence? 214 495 140 GCG GCC GCC 
<400> 685 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacat cc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgg cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 686 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 511 GCC GCA 
<400> 686 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 687 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 54 GCC GCC 
<400> 687 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa ■ 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 688 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 495 GCG GCC 



<400> 688 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 689 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 261 20 GCC GCC 
<400> 689 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

gcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 690 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 20 GCC GCC 
<400> 690 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggcfct ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 691 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 420 GCG GCC 



60 
120 
180 
240 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc ' ^ 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc ^ ou 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 692 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 



<400> 692 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3bu 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 4^u 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag sou 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 6b u 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 693 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 427 GCG GCG 
<400> 693 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgc gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 

<210> 694 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 228 370 387 GCC GCC 
GCC GCG 



<400> 695 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 



60 
120 



<400> 694 ^ _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 o 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgc ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 o 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 oo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 o 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 695 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 289 GCA GCC 



60 
120 
180 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcaggccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 696 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence : 54 163 GCC GCT 

<400> 696 t - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 697 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 341 407 420 GCC GCC GCC 



60 
120 



420 
480 
540 
600 



<400> 697 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30O 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc ^ » 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 96 0 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
gccaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaaggc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 oo 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg i 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg IRnn 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 698 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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540 
600 
660 
720 
780 
840 



<220> 

<223> Mutant rep DNA sequence: 54 228 GCC GCC 

<400> 698 ^ ^ - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa soo 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6 0 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

♦-tcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 

<210> 699 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 96 125 511 GCA GCG GCA 



1932 



60 
120 
180 
240 
300 



<400> 699 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggcaac caccggggtg 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 o 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 o 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 u 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg /RQ 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 



780 
840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 700 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 420 GCG GCC 
<400> 700 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6U 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 ^ 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 ° 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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193 2 

cactctctct ga 

<210> 701 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 334 428 499 GCG GCT GCC 

<400> 701 _ „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat. cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 702 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 414 GCG GCT 



60 
120 



<400> 702 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg 
acccagcctg 
aatctcacgg 
gagcagaaca 
tcagccaggt 
cagtggatcc 
tcccaaatca 
cccgactacc 
attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccgg 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccaattactt 

agtatttaag 

cgcacgtggc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgcccc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 703 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 30 54 127 GCG GCC GCT 



<400> 703 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccggc 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 



tgtgattaag 
gaactgggcg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 



gtccccagcg 
gccgagaagg 
gcacccctgg 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 
tggctgtttg 
gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 
aggggattac 
atgcggcctc 
tgagcctgac 
ccagcaatcg 
ccgtctttct 
ggcctgcaac 
acgggtgcgt 
tgatctggtg 
tcggaggaag 
ctcccgtgat 
ccttcgaaca 
tggatcatga 
aggatcacgt 
gacccgcccc 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 



480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 704 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagccgcag 
cqcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca c cagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 705 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 
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<400> 705 
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60 
120 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 o 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 o 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa soo 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg leoo 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 0 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 706 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 484 GCT GCC 



1260 
1320 
1380 
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1500 
1560 



<400> 706 

acggcggggg cttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 u 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag &uu 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 707 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 124 132 GCC GCC GCC 
<400> 707 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggg ccgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1 680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 708 
<211> 1932 



WO 03/018820 



PCT/IB02/04087 



-757- 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 497 GCC GCC 

<400> 708 £f% 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<2I0> 709 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 258 GCA GCC 

<400> 709 , „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 710 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA. sequence: 234 264 326 GCG GCG GCC 
<400> 710 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggacg cggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatcg cggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcgccag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 711 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 153 398 AGC GCG 

<400> 711 fc tn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacagcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 9QQ 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg bgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag cgcggtgcgc 12 oo 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 oo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 152U 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 712 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 216 GCG GCC 

<400> 712 cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtggccag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacafctc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 713 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 22 382 GCT GCG 

<400> 713 _ A 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcgcttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aaggcgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc x 2 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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1380 
1440 
1500 
1560 
1620 



ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 

<210> 714 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 411 GCC GCA 



60 
120. 



<400> 714 4 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg isoo 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga < <^ 
cactctctct ga 

<210> 715 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 



1920 
1932 



<220> 
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<223> Mutant rep DNA sequence: 59 305 GCG GCC 
<400> 715 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaaggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac tagccgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 716 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 231 GCG GCC 
<400> 716 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150O 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 717 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 498 GCC GCT 



1860 
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<400> 717 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 36 0 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 4^u 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 108 0 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 126 0 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg IJ20 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cgctgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 
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<210> 718 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 231 GCC GCC 

<400> 718 cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 o 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact k«o 
tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag i - 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg i 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa lfifi0 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 719 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 101 363 GCA GCC 

<400> 719 _ , an 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &u 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat l^u 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag ibo 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
gcatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 4^0 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 bo 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgaggcct ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 720 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 132 GCC GCC 



60 
120 
180 
240 



<400> 720 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 o 
accaacatcg cggaggccat agcccacact gtgcccttcg ccgggtgcgt aaactggacc loso 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg ± s n o 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1680 
1740 
1800 
1860 
1920 
1932 



<210> 721 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> „ 
<223> Mutant rep DNA sequence: 10 132 GCG GCC 

acggcgg|gt tttacgagat tgtgattgcg gtccccagcg accttgacga gcatctgccc _60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag ijau 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 722 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc gcg 

<400> 722 _ cn 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt J-^o 
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agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 

actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 

ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 

cgcgcgatgg ttatcttcca g 321 

<210> 723 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cgc 
<400> 723 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 24 0 

ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ccgccgatgg ttatcttcca g 321 

<210> 724 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cct 
<400> 724 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ccctcgatgg ttatcttcca g 321 

<210> 725 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc tea 
<400> 725 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ctcacgatgg ttatcttcca g 321 

<210> 726 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 598 GAC 
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<400> 726 . . „„„ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc «n 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
qagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
caqtqgatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat ggacaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 727 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 598 AGC 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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1260 
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60 
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accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg L560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gagcaaggtg lsoo 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 728 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 600 CCG 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 



<400> 728 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga ccgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggf acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaagccg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 



360 
420 
480 
540 
600 
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900 
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1020 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 GCG 
<400> 729 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 13 2 u 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 15 oo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggcgcg cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 730 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CGC 
<400> 730 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &u 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 o 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
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660 
720 



qagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
fcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ^tcggagaag 
caataaatcc aqgaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccIHtca aggcfgcctt g|acaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tlgtgggcca gcagcccgtg gaggacattt ccagcaatcg fatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gsgatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
aclaacatcq cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
lallccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ^cagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
laagcttig! tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcacccalg glcagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccaqacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caa?aaatga tttaaltcai gtatggccgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 73X 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> m ^ 
<223> mutant rep DNA sequence: 630 TCA 

<400> 731 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
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60 
120 



600 
660 
720 
780 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga 9 ca tctgccc 
ggcitHitg acagctttgt gaactgggtg gccgagaagg aatgggagtt 
EStgacatgi atcHgaatct gattgagcag gcacccctga ccgtggccga ^agctgcag 180 
cgcfacttti tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
clatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccltlg ttttgggLg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggia tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccglalllg gglacaaigt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
Iccllgcctl agctccalfg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ^tcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcl^aaatca aggc?|cctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90U 
attttggaac tlLcligta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatlg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact tEcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat c 9tcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ^cagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca fgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctca cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



1740 
1800 
1860 
1920 
1932 



720 
780 
840 
900 



<210> 732 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CCT 
<400> 732 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24U 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 8 0 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag i *ho 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i86 0 
caataaatga tttaaatcag gtatggccct cgatggttat cttccagatt ggctcgagga 
cactctctct ga 
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inventions in this international application, as follows: 



Invention 1: claims 1-11, 13, 15-24, 39-61, 63, 65-69, 71, 73-77, 
79, 81-88, 91-93 (all partially) 

AAV Rep mutant protein exhibiting mutation at aa 4 of AAV2 
Rep78, or at the corresponding aa position in Rep of another 
AAV serotype; said Rep mutant protein as represented by 
SeqldNol (F4A Rep78) or SeqIdNo.2 (F4A Rep68); nucleic acid 
enoding said mutant Rep protein; said nucleic acid as 
represented by SeqIdNo.563; AAV comprising a nucleic acid 
encoding said mutant Rep protein; a fusion protein 
comprising said mutant Rep protein; pharmaceutical 
composition, production method and uses thereof. 



Inventions 2-86: claims 1-24 and 39-93 (all partially, as 
applicable) 

As for invention 1, wherein invention 2 relates to amino and 
nucleic acid sequences of an AAV Rep mutant protein that 
exhibits a mutation at aa 10 of AAV2 Rep78, or at the 
corresponding aa position in Rep of another AAV serotype; 
invention 3 relates to amino acid and nucleic acid sequences 
of an AAV Rep mutant protein that exhibits a mutation at aa 
20 of AAV2 Rep78, or at the corresponding aa position in Rep 
of another AAV serotype; invention 4 relates to amino acid 
and nucleic acid sequences of an AAV Rep mutant protein that 
exhibits a mutation at aa 22 of AAV2 Rep78, or at the 
corresponding aa position in Rep of another AAV serotype; 
. ..; invention 86 relates to amino acid and nucleic acid 
sequences of an AAV Rep mutant protein that exhibits a 
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An AAV genome comprising a mutation at one or more 
nucleotides which encode amino acid residue 630 of AAV2 
Rep78; corresponding protein, fusion protein, AAV, 
pharmaceutical composition, production method, and uses 
thereof. 



Invention 88: claim 33 (totally) 

Method of titering a virus comprising incubating a host cell 
with a reporter virus and the virus to be probed, measuring 
the output signal of the reporter virus, and comparing the 
titer of the reporter virus in the presence and absence of 
the titering virus. 



page 1 of 2 



International Application No. PCTlB 02 04987 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Invention 89: claims 34-38 (all totally) 

Process for producing recombinant AAV or AAV protein having 
a predetermined property comprising characterisation and 
modification of "hit" positions, and identification of 
"lead" compounds. 
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